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I. Viemia University iGarden.— 2. — Neathor Bastey.-^. Laybach.— 4« 
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An Amateur in Meteorology will, we trust, excuse us for not publishing 
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willingly print an abstract of it We could fill twenty consecutive numbers with 
▼ery valuable Meteorological registers ; but we doubt if the occupation of even a small 
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readers. 

We agree with a Cokstakt Reader that our Small Type is rather too 
minute for a winter evening and for eyes turned of fifty, iNif we cannot alter it at 
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- A*& interestiog paper on the Cold Caves of Monte Testaccio at Rome will appear 
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Treatise its* 



CONTENTS 

OF THE 

EDINBURGH JOURNAL OF SCIENCE. 

• No. XVI. 



Page 
Art. I. On the supposed Infliienoe of the Aurora Borealis upon the Magnetic 
Needle, in reply to the OfoflervatioBs of M. Arago, as communicated 
to the Academy of Sciences on the 22d January 1828, - 189 

II. On the Elasticity and Change of Volume of Metallic Strings while in 

a state of Vihration. By Baron Cagniard de la Tottr, - ■ 201 
1 1 1.* On the singular ElSects of two Strokes of Lightning upon the vessel 
called the New York, whOe saQing from London to New York. By 
the Reverend William Scoresbt. - - ' 203 

III. On the Cold Caves of the Monte Testaccio at Rome. By a Corres- 
pondent, - - - . ... 205 
IV; Observations on the Formation of Ice in India, in a Letter tram David 

Scott, Esq. to George Swiktok» Esq. Calcutta, . - -; 2.16 

V. M)emoir on the Horary Oscillations of the Barooieter at Rome. Com- 
municated by the Author. (Continued from p, 129.) - 218 
VI. Account of the Necropolis of Betnt, a City in Palestine, excavated 
from the solid Rock. By the Honourable Charles Leonard Irby 
and James Mangles, Commanders in the Royal Navy, « 227 
VII. Notice of the Principal Meteorological Phenomena in the last eight 
months of 1826 at Patna and Futtehpore. By Alexander F. Lihd, 
Esq. of the Bengal Civil Service. Communicated by the Author, 246 
VIII. On the Assay of the Ai^iUaceous Iron-Ore. By HcoB Colqu- 

HOUN, M. D. Communicated by the Author, - - 250 

IX. On the Natural History and Properties of Tabasheer, the SiBoeous 
concretion in the Bamboo. By David Brewster, LL.D., P. R. S. 
Lond., and Sec. R. S. Edin., • - - • 28^ 

X. On a new Acid of Selenium. By M. E. Mitscherlich, Professor 
of Chemistry in the University of Berlin, P. R. S. Ed. &c. &c., 294 

XI. Summary for the year 1827 of the state of the Barometer, Thermometer, 
&c. in Kendal. By Mr Samuel Marshall. Communicated by the 
Author, - - - . - - 299 

XII. Account of an extraordinary Marine Animal or Sea Serpent. By I. 
Harwood, M. D. F. R. S. Professor of Natural History in the Royal 
Institution, ... - 300 

XIII. On the Mean Temperatuie, &c. of various places in the State of New 
York for 1826, - - - - ' 303 

XIV. Account of the Tracts or Foot-Marks of Animals fbund impressed in 
Sandstone in the Quarry of. Corncockle Muir, Dumfries-shire. By the 
Reverend Hxjtrt Duncan, D. D. Minister at RuthwelL Communi- > 
cated by the Author, - - - • 305 

a 



U CONTENTS. 

Page 
XV. On the supposed changes in the Meteorological Constitution of the 
difierent parts of the Earth during the Historical Period. By M. 
ScHOW, Professor of Botany in the University of Copenhagen, - 311 
XVI. Experiments on the Absorption of Vapours by Liquids. By Thobias 

Graham, A. M. Communicated by the Author, . . . 326 

XVII. Chemical Examination of Tabasheer. By Edward Turner, M. D. 
F. R. S. S|. Professor of Chemistry in the University of London. Com- 
municated by the Author, - - - 335 

XVIII. ZOOLOGICAL COLLECTIONS, - - 338 

1. Bears of India, - , - - - ib. 

2. On the Crocodiles of the Ganges. By C. Abel, M. D., F. R. S., 339 

3. Account of the White Elephants^ofSiam. By George Fiklay- 
SON, Esq., . . . . 342 

4. Account of a Fight between a Tiger and an Elephant. By George 
FiNLATSON, Esq., ... 342 

XIX. HISTORY OF MECHANICAL INVENTIONS AND OF PRO- 
CESSES AND MATERIALS USED IN THE FINE AND 
^ USEFUL ARTS, - - - - 343 

1 . Account of the Makleua, a^iamese Black Dye. By Captain Bur- 
net, - - - - ib. 

2. Account of a new kind of Cloth fabricated by Insects, - ib. 

3. Radii of the surfiices of a Double Achromatic Object-Glass. By M. 
LiTTHOw, - . - . 344 

4 Exhibition of the National Industry of France, - - ib. 

XX. ANALYSIS OF SCIENTIFIC BOOKS AND MEMOIRS, 34G 

1. A new System of Chemical Philosophy. Part First of VoL ii. By 
John Dalton, F. R. S. &c - - - ib. 

'2. A History of British Animals, exhibiting the Descriptive Characters 
and Systematical arrangement of the genera and species of Quadru. 
peds, Birds, Reptiles, Fishes, Mollusca, and Radiata, of the United 
Kingdom ; including the indigenous, extirpated, and extinct kinds, 
together with periodical and occasional visitants. By John Flem- 
ing, D. D. F. R. S. E. &c - - . - - 355 

XXL PROCEEDINGS OF SOCIETIES, - - 359 

1. Royal Sodety of Edinburgh, - - - ib. 

, 2. Proceedings of the Society for Promoting the Useful Arts in Scot- 
land, - - . - 360 

XXIL SCIENTIFIC INTELLIGENCE, - - 361 

I. natural philosophy. 

Astronomy.— 1. Eclipses of Jupiter*s Satellites observed at Wilna. By M. 
Slawinski. 2, Occultations of Stars observed at Wilna. By M. Sla- 
wiNSKi. 3. Occultation of Satum[observed at Wilna. By M. Slawinski. 
4. Occultation of the smaU star of tho double star of i8 Si^orpii, observed by 



• I • 



CONTENTS. HI 

Page 
Mr Riddle. 5. Comet of June 1827. 6. Comet df Septembei 1827 simi- 
lar to that of 1780, . . . 361.^62 

Optics. — 7- Luminous Appearance of the Sea near Prince of Wales' Island. 
8. Magnificent achromatic Telescope executed in Paris, - 361-^-362 

Meteorology. — 9. Red Rain, supposed to arise from Butterflies. 10. 
Waterspout seen on the Lake of Geneva, 1 1th August 1827, - 363—364 

Electricity. — 1 L Different effects of an electric discharge in Magnetising 
different needles. 12. On the variable conducting powers of bodies for Elec- 
tricity. 13. M. Becquerel on the Pyro-electricity of the Tourmaline, 365 

II. CHEMISTRY. 

14. Analysis of the Gas obtained from the Body of a Cow, inflated in conse- 
quence of feeding too freely on Green Food. By M. Pluger. 15. Singu- 
lar action of Phosphoric Acid on Albumen. 16. On the Manufacture of 
Bromine. I7. Researches on the Fermentation of Curd and on the Caseous 
Oxide and Caseic Add. By M. Henri Bracoknot. 18. Caseous Oxide. 
19. Caseic Acid. 20. On the Identity of the acidulous Malate of Althein 
with Asparagin. 21. Analysis of a newly discovered Mineral Spring at Stan- 
ley, near Wakefield. By Mr W. West. 22. Test for the presence of Ni- 
tric Acid. By Dr Liebig. 23. Separation of Arsenic from Nickel or Co- 
balt. By M. Woehler. 24. Experiments on the Nature of Labar- 
raque*s Disinfecting Soda Liquid. By Mr Faraday. 25. On the means of 
ascertaining the Purity of Sulphate of Quina. By Mr Phillips. 26. A 

. New Method of Separating Manganese from Lime and Magnesia. By Pro- 
fessor Stromeyer, - - - ' 365 — 374 

III. NATURAL history. 

Zoology. — ^27. Baron Perussac^s Work on the Cephalopodous MoUusca, 377 

IV. general science. 

2& Royal Medal adjudged to Sir H. Davy. 29. Medal adjudged to M. 
Struve. 30. Copley Medal adjudged to Dr Prout 31. Copley Medal ad- 
judged to Lieutenant Foster. 32. Medal adjudged to Sir Thomas Brisbane. 
33. Keith Medal adjudged to Dr Brewster, - - 374—375 

XXIII. Celestial Phenomena, from April 1st to July 1st, 1828, . 375 

XXIV. List of Patents granted in Scotland since November 2, 1827, < - 377 
XXV . Register of the Barometer, Thermometer, and Rain-Gage, kept at Ca- 
naan Cottage. By Alex. Adie, Esq. F. R« S. Ed. - - 378 



NOTICES TO CORRESPONDENTS. 

Db Forchhammer^s interesting Paper will appear in our next Number, and 
we hope to hear again from him soon. 

We shall be glad to receive the rest of Professor Schow*8 Communication as 
soon as possible* 

A*s Meteorological Paper is unavoidably postponed till next number* We have 
made the addition to it which he requested. 

Professor Hansteem*s paper did not reach us till too late for the Number. 
It will appear in No. xvii. ^ 

We beg that he will favour us with the results of the Hourly Observations at 
Christiania and Drontheim for 1827, which he mentions ; and we shall be glad to 
hear of the success of his labours in Siberia. 

Mr Marshall's Quarterly Meteorological Journal has not reached us as usuaL 

Mr Haidik6£r*s valuable paper, which has only this moment reached us, will 
appear in next Number. 



ERRATA. 

Page 69, line last, jf?M' 631 read 431. 

75, i^ 5, — - discovered reoA described. 

81, — 10, — sheets read streets. ^ 

85, — 35, — coal read coals. 
The reader is particularly requested to correct the following errors in the first 
part of the Memoir on the Horary Oscillations of the Barometer at Rome, which was 
printed in our last number. 
Page 116, third line from bottom,/or " now on the tube," read '* moved on the tube." 

116, at bottom of the small table, /or 26.945 Eng. in. read 29.945 Eng. in. 

1 18, col. 6, 1. 2, (obs. No. 33,) /or 67 read, 66. 

coL 4, (obs. Na 67,) /or 016 read 30.016. , 

(obs. 74,)/or 806 refld 29.806. 

12 1 , coL 2, (obs. 328,) abctve « T 'insert " April." 

124, coL 6, last lineWt one, for 776 read 756. 

coL 10, 1. 6,/or 020 read 30.080. 

125, col. 10, L 17, />r 067 read 05». 

126, coL 10, 1. ^^fir 163 read 183. 

127, col. 10, L 13 from bottom, /or 30.946 read 30.045. 

128, coL 6, 1. 20, (opposite 5a.) /w 077 read 083. 
— — 1. 21, (opposite 6A.)/;r 083 read 098. 

. 1. 22, ( 7A.)/or 098 read 107- 

— 1. 23, ( 8A.)/or 107 read 116. 

1. 24, ( 9A.)/or 116 rca(2 127. 

— 1. 25, ( 10a.) /or 127 read 144. 

1.26,( llA.)/or 144 rea(2 147. 

— 10. 8th line from bottom, /or 264 read 269. 

6th pr 254 read 258. 



THE 

EDINBURGH 
JOURNAL OF SCIENCE. 



3T. I.~-Biographical Sketch ofALEKANOER Volta, Pres- 
sor of Natural Philosophy at Como. 

I Alexander VoT.Tli was born at Como on the 18th February 
1745, and was descended from an ancient family of that city. 
Amonif the misfortunes of his infancy, his friends have enu- 
merated that of having a foohsh nurse, and to tliis cause they 
have ascribed the slow developement of his mental powers. 
The first exhibition of his talent was a piece of poetry ; but 
even in his poems, which were composed in Latin and Italian, 
he already pointed out the subjects which were likely to de- 
ttiand the efforts of his genius. He soon published, indeed, it 
paper in prose on the phenomena of electricity, and on a new 
apparatus destined to carry on the discoveries in this branch of 
physics. 

After having completed the course of studies in the univer- 
sity of Como, he was appointed regent of it, and subsequent- 
ly obtained the chair of natural philosophy. From Como he 
went to the university of Pavia, where he devoted to science 
the labours of thirty years, and dignified the name of his 
country with deeds of intellectual renown, which fixed the at- 
tentioa of Europe, and formed an era in the history of the 
human mind. 

One of the first inventions of Volta was that of the electro- 
phorus, which he described in Jime 1775, and of which he 
published an account in Roaster's Journal de Pkf/sique for 
' %pteniber 1776. Thisingeniousinstrument consists of a miN 
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tallic and a resinous plate, by the successive contact of which 
electridty may be perpetually developed. M. Wilcke had 
made some considerable approaches to that invention, and con- 
sequently the honour of it has been claimed for him by his 
countrymen ; but there can be no doubt that the electrophorus, 
as an instrument, is an invention entirely new, and that its 
eminent author was not even acquainted with the previous ex- 
periments of the Grerman philosopher. * 

During Jbis summer vacations, he was in the b^it of per- 
forming journeys of considerable length. In 17|h ^^ travel- 
led through Switzerland, and, accompanied by his friend thre 
Count J. B. Giovio, he paid a visit to the celebrated Haller at 
Berne, when that great man was sinking under^ the accumu- 
lated infirmities of age and disease. They visited also Voltaire 
at Ferney. 

In 1776 and 1777 Volta published some remarkable letters 
on the inflammability of air disengaged from marshes. They 
were addressed to Father C. J. Campi, and were afterwards 
translated into French and German. In the same year he in- 
vented his hydrogen lamp, and his electrical pistol, instruments 
which are well known to all who have attended an experimental 
course of chemistry and physics. The hydrogen lamp now 
forms an elegant piece of furniture, in which a light can be at 
all times obtained. A stream of hydrogen gas is made to issue 
from a small aperture by means of the pressure of a column of 
water, and the gas is kindled by a spark from an electrophorus 
placed below* About the same time Volta discovered the eudio- 
metrical process of determining the relative 'proportions of the 
two gases, oxygen and azote, which compose atmospherical air. 
A given measure of hydrogen gas being put into a glass tube 
with a quantity of atmosj^eric air, it was inflamed by the 
electric shock, and the quantity of oxygen was indicated by 
the diminution of v(4ume. 

During his travels in Tuscany^in 1780 he studied with par- 
ticular care the fire^ which burn among the Apennines, on the 
road from Bologna to Florence, and which are known by the 

. • See ¥ nuiatio Physica Experimentalisde Eleciricitalibus con- 

irarm, 1 \d Edinburgh Encyclopcedia, vol. viii. p. 423. 
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^H Dame of the Vulmnetlo di Pietra Mala. Of those he published 

^ a (JeBcription, in whicU he first explained how these fires, as 

well as those which spring from the ground near tlie ancient 

citj of Velleja, arise from the combustion of atiuosplieric air 

disengaged from the ground, 

' 111 1782 Volta invented an electrical condenser for rendering 
sensible small quantities of the electrical fluid; and in the same 
year he performed a tour through Germany, along with his 
celebrated colleague M. Scarpa. After his friend parted with 
him, he extended his tour to Holland, England, and France. 
Ob hia return from that journey he introduced into Lombardy 
the culture of the potato, which he had observed in Savoy ; 
and the peasants who first cultivated this valuable article of 
fi)od were rewarded with the prize offered by the Patriotic So- 
ciety of Milan, 

The curious experiment of G-alvani in 1790 on the electri- 
city of the muscles of frogs gave a vigorous impulse to phy- 
sical inquiry throughout Europe. Volta took a deep interest 
in the new science to which Galvani's experiment has given 
the name, and he had the good fortune to establish it on a 
saentific basis, and to extend its boundaries by the most im- 
portant discoveries and inventions. VaUi, Fowler, and out 
countryman Dr Robison, had preceded Volta in their galvanic 
inquiries, and the latter had made a slight approach to the 
invention of the pile, by discovering the sensation of taste 

»vhich was excited when the tongue was applied to the edges 
of a number of plates of zinc and silver placed alternately upoti 
efich other. 

The first researches of Volta were transmitted to the Royal 
Society of London in 1798, in tlie form of two letters tttMr 
Tiberius Cavallo, entitled Account of some discoveries made 
hyM. Galvani of Bologna^ with experiments and observation^ 
on tlum." These letters contain a perspicuous account of the ( 
discoveties of Clalvani, with a notice of many curious experi. j 
ments of his own. He overthrows the opinion of G'alvani, 
that the animal body has an analogy to the Leyden phial ; he I 
found that two different metals were necessary to produce the 
effect ; and he concluded that muscular contractions brise from 
vol. Ixxxiu.p. I(l> 
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small porlioDS of electricity liberated by the mutual action of 
the metals. He found that the nerve was the organ on which 
the Galvanic infiuence immediately acted, but that, if a. part of 
a muscle be laid upon two different metals, and a communica- 
tion established between them, a contraction is produced. He 
then explains all the phenomena on the principle, that wlien 
two metals are brought into contact a destruction of the electrical 
equilibrium takes place; and the one of them gives to tlie other 
a portion of its natural electricity, the one becoming positive 
and the other negative. He regards this as a new law of elec- 
tricity, and he lays claim to the merit of its discovery. 

The great discovery of Volta, and that upon which his re- 
putation will always rest, is that of the pile, which is now 
known by the name of the Voltaic pile. This grand invention 
was made previous to 1800, and having been elected a Fellow 
of the Koyal Society of London in 1791, he communicated an 
account of it in two letters to Sir Joseph Banks, which ap- 
peared in the Pkihsophical Transactions for that year. In 
consequence of tlic war, however, which then raged between 
England and France, one portion of the paper reached Sir 
Joseph several months before an opportunity occurred of send- 
ing the remainder. Hence the publication of the invention 
was delayed ; but the apparatus was constructed in London, 
and very curious experiments were made with it by different 
gentlemen in that city before the original paper of Volta was 
laid before the public. This instrument consisted of two per- 
fect and one imperfect conductor of electricity, viz. silver and 
zinc, or copper and zinc, which were Uie perfect conductors, 
and a piece of card or leather soaked in salt water and a little 
smaller than the metal plates, which formed the imperfect con- 
ductor. When one hand was placed on the uppermost con- 
ductor, and the other on the lowest, a shock was felt similar to 
that of the Leyden phial. Its chemical actions were still more 
important, and are too well known to require any notice in 
this sketch. 

In 1821 Voha was invited to Paris. He repeated in the 
presence of the First Consul, and before the Institute, his ex- 
periment nile. These experiments were hi^ily suc- 
cessful ; 1 mark an epoch so remarkable in the 
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iistinguis 
inscription, A Volla, la Ctasse del" 
SdeTiees Mathematiques ei Pht/si^tes. In the following year 
the Institute sent him another, with the inscription, A Volta, 
aesociS etranger; and most of the academies of Europe were 
proud to enrol his name in the list of their moniberB. 

From Paris Volta repaired lo Lyons to assist, in the cha- 
racter of deputy from the university of Pavia, at the meeting 
which was convoked in that city to elect a President of the 
Italian Republic. When the election was over he was aei»ed 
with a serious illness, which obliged him to remain some months 
at Lyons, and afterwards at Geneva, where he experienced the 
most hospitable reception from the learned professors of that 
city, with whom he had long been on habits of the most inti- 
mate friendship. 

The honours which our author thus received in foreign 
countries were followed by others conferred upon him at home. 
He was raised to the rank of a count, and thus became a se- 
nator of the kingdom of Italy. In this capacity he was ob- 
. iiged to spend part of the year at Milan, and he repaired every 
evening to the parties of Parndisi, President of the Academy, 
at whose house were assembled the most distinguished indivi- 
duals of the country. 

In the year 1804 he had obtained leave to retire from his 
professorship, on the condition of his giving a few lectures 
every year. On this occasion Napoleon said to him, " Great 
men die on the field of honour." Volta never forgot this say- 
ing, and after the fall of Buonaparte he said, in allusion to it, 
" He, however, has not kept his word with me." 

Living in a frontier town, Volta was one of the first Ita- 
lians who presented himself to Buonaparte when he entered 
Italy for the first time. His fellow- citizens sent him in 179^ 
along with Count T. B. Giovio, to request the protection of 
the conqueror. From that time Buonaparte never lost an op- 
portunity of honouring Volta. He conferred upon him the 
orders of the Legion of Honour, and of the Iron Crown, and 
the titles of Count and Senator of the kingdom of Italy ; and 
at the formation of the national Institute of Science and Let- 
tCTB, when they were deliberating in Ins presence whether 
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they should draw up a list of the members in ao alphabetical 
order, Buonaparte wrote at the head of a sheet of paper Volta, 
and delivering it to the secretary, he said, " Do as you please 
at present, provided that name is the first." Volta married in 
1794, and had three children. He took a particular charge 
of their education, and he felt most bitterly the loss of one of 
tfaem, who had given great promise of being a mathematician. 
In returning to spend the remainder of liis days iti his pater- 
nal mansion at Come be experienced the greatest comfort from 
the aifeciifln and tender solicitudes of his family. He had now 
given up his studies, and having been seized with a fever, be 
died after two days illness on the 6th March 1827. His 
death was universally lamented, and at a meeting of his fellow- 
citizens, esillcd on purpose on the 23d of March, it was re- 
solved to strike u medal, and erect a monument to his memory. 
On the modern fa9ade of the public schools of Como, in the 
middle of the busts of Pliny, Giovio, and other great men who 
were natives of this place, an empty niche was left as a com- 
pliment to the genius and modesty of Volta. 

To oil the domestic virtues, Volta added the most sincere 
piety, and his last momeats were marked with ei^pre^sions 
of religious feeling. As a citizen he was highly esteemed, 
and his feltow-counirymen entrusted him with all their public 
concerns, which he managed vith the utmost intelligence and 
integrity. 

In 1816 a complete collection of his works was published 
by the Chevalier Vincent Antinori at Florence, entitled Colle- 
mone deUe Opere del Cav. Conte Alexandra Volta. It was de^ 
dicated to Ferdinand III. Grand Duke of Tuscany, and is 
embellished by an excellent likeness of the author by Morg- 
hen. In order to complete this collection it is necessary to 
add, 1. The Latin poem which we have already mentioned. 
It treats of the principal phenomena of physics and chemistry, 
3. An Italian poem on Saussure's Voyage to Mont Blanc, and 
some other pieces in verse. S. Observations and expenmcnts 
on vapours : and 4, A number of articles on physics and che- 
mistry, ei< -published, or scattered through llie pages of 
periodici irks. 
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^H Art. II. — Concerning Coloured Spectra from Flame, Moan, 

^H and Starlight, andfrani Electric Light. * By the late M. 

^H Le Chevaliek FKAUNiioyER, Member of the Royal Bava- 

^B rtan Academy of Sciences at Munich. 
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It is already known that the coloured spectrum which ii pro> 
daced by means of the prism from the light of a lamp does 
not show ihe dark fixed lines wliich are contained in the spec- 
trum from sunlight; but instead of it there is in the orange, 
a light line, which is more distinct than the rest of the spec- 
trum. It is double, and is found at the same place where in, 
the spectrum from sunlight the dark double line t> stands. 
The spectrum which arises from the light of a Same, kept up 
with a blowpipe, contains several distinct light lines. It i» of 
much greater advantage in optical experiments, that, with a 
proper bUnoing of the flame, the light of its anterior half is not 
further dissected through the prism, and consequently is 
simple homogeneous light. This light has, as far as I have 
hitherto inveaiigated it, the same refrangibility ag the ray D 
from sunlight. Simple hoToogenemis light going out in all 
directions is from known reasons very difficult to ju-uduce, 
and never to be obtained directly by prisms ; and hence this 
Same is of great utility in many experiments. 

By means of the very large electrical machine in the cabinet 
of natural philosophy of the Royal Academy of Munich, I 
obtained a spectrum of electric light, in which I recognized a 
great number of light lines ; and I have determined the relative 
place of the lightest lines, and the proportions oS their inten- 
aty. The light of the mooii has given me a coloured spec- 
trum, which, in the lighter colours, shows the same fixed lines 
as the sunlight, and precisely in the same place. 

The Kght of the rmxm being too feeble, I could not very 
distinctly perceive the fixed lines in the darker colours. For 
the observation of ilie spectra from the light of the fixed stars, 
and for the purpose, at the same time, of determining the re- 
frcmgihUitti of their light, I liave lately prepared particular 

Tlti* article fcrniB a BUjipltmcnt to the paper of M, Fraunhoier, wliich 
we pubtishci) in our last Number, p, S51. 
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8 M. Fraunhofer on CoUjurcd Spectr»from Flume, 

instnimeDts entirely for this purpose. With a telescope hav- 
ing an object-glass four inches diameter, I have obuiincd from 
it several interesting results, although the experiments are by 
no means finished. The flint-giass prism of this instrument 
has an angle of 37° iO", and the same diameter as tlie object- 
glass. The angle which the ray falling on the prism forms 
Trith ihat coming out of it is about 26", so that if the refran- 
gihility of light of one star were ever so little different from 
that of another the diff'eronce could still be very eaaly obser- 
ved. In order to observe and determine with accuracy this 
difference, if il does exist, I have applied another smaller tele- 
scope, which is fastened to the other, and crosses it at an anglft 
of about 26', namely, under ihe angle formed by the ray fait- 
ing on the prism, and the ray proceeding from it ; the entrance 
of the star is observed at the wire of the smaller telescope 
without a prism by one observer, whilst another notices the 
entrance of a part of the spectrum of the same star through 
the larger telescope, which is furnished with a micrometer 
screw, the moveable edge of which the observer, by means of 
the screw, places in such a manner that at the moment when 
the star passes across the wire of the smaller telescope without 
a prism, one of the fixed lines of the spectrum shall intersect 
the edge in the larger telescope. 

The instrument, without altering the micrometer, is then 
directed to another star, to enable us to discover whether its 
light has the same refraction. If at the moment when this 
star intersects the wire of the lesser telescope the same colour 
of the spectrum, or the same fixed line, is at the edge of the 
micrometer of the larger telescope, the refraction of these two 
sorts of light is equal. As these experiments require two ob- 
servers, Mr Soldner, the astronomer, had the goodness to 
make them with me. These experiments, however, are, as I 
have s^d, only to be considered as commenced, and I must 
yet make essential alterations in the instrument, in order to ob- 
Uun still greater accuracy, and also to gain more time for ob- 
servation. 

We have not hitherto found njixed sltir, the light of which, 
in regard 'Jn*i, differs perceptibly from the light of 

the planei the fixed lines of the spectra are seen 



Moon, aii^ Starlight, and ElectHc Light. 



^Hbtinctlj, thifi instrument affords a certainty witliin ten seconds, 
^Knd for the orange raya witliin half a minute. Since the whole 
refraction through the prism amounts to about 26°, a difference, 
which in the whole refraction amounts to sjgn, could be per- 
ceived with this instrument; and this would not amount to 
the fourth part of a second in the borizontal refraction of the 
atmosphere. It is well known that some astronomers have 
hitherto doubted whether the tables of refractions should not 
be different for different stars. By the above mentioned ex- 
periments this doubt would seem to be resolved. The con- 
tinuation of them will, I hope, lead us to complete certainty 
on this subject. 

In order to observe thejired lines of the different stars with- 
this large instrument, the atmosphere must be very favour- 
able, which is rarely the case. 

The spectra from the light of Mars, and from that of Ve- 
nus, contain the same fixed lines as the spectrum from sun- 
light, and precisely in the same place, at least as far as relates 
to the lines D, E, b, and F, * of which the relative situation 
could be precisely determioed. In the spectrum from the 
light of Sirius, I was not able to perceive fixed lines in the 
orange and in the yellow colours. In the green, on the con- 
trary, a very strong streak is perceived, and two others very ■ 
strong in the blue. They do not appear to resemble any of the 
lines from planetary light. 

We have ascertained their place with the micrometer. Cas- 
tor gives a spectrum whicli resembles that of Sirius. The 
streak in the green has, notwithstanding the weak light, so 
much intensity that I could measure it, and I found it ex- 
actly in the same place as in the green of the spectrum of Si- 
rius. 

The streaks in the blue I could indeed distinguish, but the 
light was not sufficiently strong to ascertain their place. In 
the spectrum of Pollux 1 recognized many weak, but fixed 
lines, which looked like those of Venus. I saw the line D 

* The line b lies in the green between E and F. Il is piopa-lj com- 
posed of three strong lines, two of mliich are nearer lo eocli other tlian 
the thiril. — Vide my " Treatise on the Fowit of Jiefraction and Sfjxiralion 
of Cdouri," ^c. p. 3B0 and 309. 
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very well, and it is exactly in the same place as in the li^t oA 
the planets. • 

Capella gives a spectrum, in which, at the places D and i, 
the same fixed lines appear as in that of sunlight. The spec- 
trum of Beialgeiu contains numerous fixed lines, which, with 
a good atmosphere, are sharply defined ; and although, at the 
first view, it does not seem to have any resemblance to the 
spectrum of Venus, yet similar lines are found as in the spec- 
trum of this fixed star, precisely in the same places where D 
and b are in sunlight. In the spectrsmi from Procyon some 
lines are perceived with difficulty, and not so distinct as to d% 
termine their place with certainty. But in the orange I tbittlc 
1 have seen a line at the place D. 

Munich, July 14, 1823. 
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»ervalitm^ of the late Mission to Ava.* 
TnK Mission left Ilangoon on the 1st September, and reach- 
ed Henzada on the 8th. Here we were received with nrnt^ 
polite attention by the future Viceroy of Pegu, who haa the 
rank of a Wungyi, or councillor, the highest enjoyed by a sub- 
ject. He was very solicitous, however, to prevent our going 
further, intimating that he was himself vested with full powera 
to treat with us upon every poBsihle subject. 

He had no ojjportunity, however, of exercising his plenipo. 
lentiary powers upon the present occasion, for the Mission, 
disrcgar(ing his pretensions, on the afternoon of the lOth 
quitted Henzada, and on the afternoon of the 14th, a few 
miles beyond Myanaoog, or Loonzay, entered the hilly re- 
gion, which is the proper geographical boundary of the Bur- 
man race — all to the south being the Delta or dcboucketnent 
of the Irawadi, and the true country of the Peguans or T». 
lains. 

Pursuing our journey with hills now pressing down to the 
river on b"*'' «ides, and which struck us at the lime as pecu/" 

■ A pri uteresting i>a|n;r bas been kindly forwarded to 

us by a Ci iu. 



riy picluresque and beautiful, after passing through the 
ing tlrcsotnt- champaign of the Delta of the Irawadi, we readi- 
ed Pi-ome on the evening of the ISth. This is one of the 
largest towns in the Burnian empire, and appeared to be not 
less populous than Rangoon. The inhabitants since the war 
had returned to their homes — the place was in a good measure 
restored, and alihougli it had been long the head-quarters of 
the British Army, there was now no reaction or persecution. 
AU this bore favourable testimony to the moderation of the 
Myowun, or governor, whom we found an extremely respecta- 
ble man. 

We left Prome on the 17lh, and on the 20lh reached Pat- 
nagoh and Melloon, the scene of tlie conferences in December 
1896, which led to the first treaty, which was never ratified or 
even transmitted for ratification, a breach of engagement for 
which the Burmese received signal castigation on the spot. 

On the 21st we left those places, and on the 29d reached 
Benangyoung, or the " fetid oil brooks," — in other words, the 
Petroleum wells. In the afternoon we visited the wells and 
the remarkable and sterile courrtry whicK surrounds them, 
abounding everywhere with fossil remains of one of tbe last 
great changes which thejflohe has undergone. 

On the 28d we left Henangyoung, and in the course of tho 
forenoon passed Scnbegyoung, from which leads the best road 
from Aracan, and by which Major Ross and a battalion ot se- 

»tooys proceeded in the month of March last. 
t On the morning of the Slth we reached Pugan, and staid 
Bere for that day, and part of the following, examining th» 
jfiirious antiquities of this place, the most remarkable in the 
Burman dominions, and the extensive ruins of which, if such 
evidence were not too well known to be delusory, might lead 
to the supposition, that in former ages the Burmese were a 
people more powerful and civilized than we now find them. 

On the 27th we passed the confluence of the Kyen-dwen 
and the Irawadi. The prospect aftbrdetl by their junction 
is far from imposing. Both rivers are here confined to a nar- 
"row bed, and the tongue of land which divides thenj is so lowj 
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island, and consequently ihc smaller river to be only a brandi 
of the larger. 

The prospect hitherto presented in a route of little less tLan 
four hundred miles was that of a country imperfectly culti- 
vated and inhabited, and by far the greatest part of which was 
covered with a deep forest, or with tall reeds and grasii, among 
which there was scarcely any evidence of culture or occupation. 
We were now, however, within fifty miles of the capital, aod 
the scene began greatly to improve. The country became 
level, the nearest ranges of hills to the east being at least thirty 
miles distant, and the Arracan mountains to the west not less 
than fifty in the .nearest part, and sixty or seventy in the dis- 
tant. The villages and cultivation had increased very con- 
siderably, but neither here nor anywhere else did we see evi- 
dence of a dense population or active industry. 

At two o'clock in the afternoon we passed Yandabu, where 
the treaty was dictated to the fiurmans, and sailed within a 
stone's throw of the great tree where Sir A. Campbell's tent 
was pitched, and the conferences were held. 

On the afternoon of the 28th we reached Uapatong, a vil< 
lage on the east bank of the river. This was the spot as 
which the Burmans contemplated making their last eflbrt, had 
the British army not been arrested in its progress by the treaty 
of Yandabu. Here they were encamped under the old chief 
Kauien Mengyi, the whole disposable force not exceeding a 
thousand men, and the greater number of these consisting, not 
of soldiers, but of the j^rsonal retainers and menial servants 
of the chiefs. Two forced marches would have carried Sir A- 
Campbell to Ava on a good high road, with nothing to resist 
him but the dispirited fugitives just mentioned. In the even- 
ing we reached Kyaoktalon, twelve miles from Ava. A short 
way before coming to that place, a deputation, headed by a 
secretary of the Lotoo, met us to compliment us on our ar- 
rival, and usher us into the capital. 

On the morning of the 29th we left Kyaoktalon. After 
we had proceeded a few miles, an order from the cotirt ar- 
rived, requesting that we might slop where we were, as it was 
the inlen id down a deputation of persons of superior 

rank to i 'he promised deputation, consisting of 
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a Woonduck and tliroe Sarodaugyis accordingly came, and on 
the morning of the 30th we arrived at the capital, anchoring 
about two miles below the city, opposite to the place appoint- 
ed for our temporary residence. Thousands flocked down to 
the bank of the river out of curiosity to see the steam vessel, 
A similar curiosity was displayed everywhere else on our jour- 
ney, nearly the whole population of towns and villages turn- 
ing out to see her. 

On landing we were received with ceremonious politeness by 
a Wungyi and Atwenwuti, the two highest classes of officers 
under the Burmese government. These were the individuals 
who liad ncgociated and signed the treaty of Yandabu. The 
politeness which dictated the selection of these two individuals 
was obvious. 

Our audience, under various pretexts, was put off from day 
lo day until the 21at of October, In the meanwhile we were 
treated with attention. The expences of the whole mission 
were paid, and we were put under no other constraint than 
that of not being permitted to enter the walls of the town, a 
liberty which would have been contrary to established eti- 
quette. Meanwhile the negociation had commenced, and on 
the 13th, 14th, and 15th, we were present, by special invita- 
tion, at the annual display of boat races, which take place 
yearly when the waters of the Irawadi begin to fall. The 
king and queen, with the princes and nobility, were all pre- 
sent. The splendour of this pageant far exceeded our expec- 
tation, and would have made a figure in the Arabian Nights' 
Entertainments, as one of the good things got up by virtue of 
^■|6Jad din's lamp. 

^^b.The period chosen for our presentation was that of one of 

^Rbe annual festivals, when the tributaries,'princes, and nobility 

offer presents to his majesty, and their wives to the queen. 

Boats were sent for our accommodation, and about ten 
o'clock in the forenoon we reached the front of the palace. 
An elephant was appropriated to each of the Englisli gentle- 
men, and the procession moved on until arriving at the Ring- 
dau, or Hall of Justice, which is to llie east side of the palace, 

I here we were dettuned for nearly three hours, to afford us 
\ opportunity of admiring the pomp and magnificence of the 
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Burmese Court, but above all, td afford the court an oppor- 
tunity of displaying it. 

At that place the whole court, with the exception of his 
majesty, passed in review before us, beginning with the officers 
of lowest rank, and ending with the princes of the blood. The 
courtiers were in their dresses of ceremony, and each chief 
was accompaoied by a numerous retinue, besides elephants 
and horses. The retainers of Menzagyi, the queen's brother, 
the moat powerful chief about the court, could not have been 
fewer than three hundred. 

We were at length summoned into the royal presence. The 
etiquette insisted upon with Colonel Symes seemed not to have 
escaped the recollection of the Burman oiBcers, and they 
would have had us to practice the same ceremonies he had 
been necessitated to submit to, but times had changed. These 
ceremonies consisted in making repeated obeisances to the 
walls of the palace, and in walking bare footed, or at least 
without shoes, across the court-yard. Ail this we peremp. 
torily refused, although the officers who led the proces^on 
showed U9 a very good example in prostrating themselves re- 
peatedly, by throwing their bodies prone upon the bare 
ground. Upon reaching the bottom of the stairs leading to 
the hall of audience we voluntarily took off our shoes, passed 
through the long hall, and seated ourselves in front of the 
throne. His majesty did not keep us long waiting. After a 
hymn had been chaunted by a band of Bramins in white, he 
made bis appearance upon the opening of a folding-door be- 
hind the throne, and mounted the steps which led to the lal;. 
ter briskly. He was in his richest dress of state — wore a 
crown, and held in his hand the tail of a Thibet cow, which is 
one of the Burman regalia, and takes the place of a sceptre. 

He was no sooner seated than her majesty, who, whether 
on public or private occasions, is inseparable from him, pre- 
sented herself in a dress equally rich with his, and more fan- 
tastic. Both had on a load of rich jewels. She seated her- 
self on ^B majesty's right hand. She was immediately fol- 
lowed by the little princess, their only child, a girl about Sve 
years of an the appearance of the king and queen 

the cou; wostrated- themselves. The EnglMi 
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gentlemen m&dc a bow to tach, Umching the forehead with 
the right hand. The first thing done was to read a list of 
certain offerings made by the king to aomc templeB of cele- 
brity at the capital. The reason for doing this was assigned. 
The temples in question were said' to contain relics of Gau- 
tama, to be representatives of his divinity, and therefore fit 
objects of Worship. His majesty having thus discharged his 
religious obligations, received in his turn the devotions and 
homage of the princes and chiefs. 

The king did not address a word in person to the officers 
of the mission, but an Alwenwoon, or privy-couocillor, read 
a short list of questions, as if coming from the king. These, 
as far as I can recollect, were as follows : 

*' Are the king and queen of England, their sons and 
daughters, and all the nobility of the kingdom well P 

" Have the seasons been of late years propitious in Eng- 
land? 

" How long have you been on your voyage from India to 
this place ?" &c, 

fietic, tobacco, and pickled tea, were after thisi presented 
to the English gentlemen, a mark of attention shown to no 
one else. They afterwards received each a small ruby, a silk 
dress, and some lackered boxes. This being over, and a few 
L titles bestowed and proclaimed throughout the hall, the king 
K^nd queen retired, the courtiers prostrating themselves as 
Urben they entered. Their majesties had sat in all about 
shree quarters of an hour. The Burman court, upon the 
sent occasion, appeared in all the pomp and splendour of 
■ -which it is capable, and the spectacle was certainly not a little 
imposing. The princes and nobility were in their court dres- 
ses, of purple velvet, with a profusion of lace and gold. The 
hall of audience is a gorgeous and elegant apartment support- 
ed by ninety-six [ullars, and the whole is one blaze of rich 
plding. 

In going through the court-yard the white elephant, and 
aotne other royal curiosities were shown to us, and we stopped 
for a moment to see an exhibition of tumblers, bufTbons, and 
dancing girls. 

After'the audience the gentlemen of the i 
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tupied for several successive days ia paying visits to the heir- 
apparcnE, the Prince of Sarrawadi, the dowager queen, and 
the queen's brother. By all these personages they were re- 
ceived with marked politeness and attention, The ladies pre- 
sented themselves on these occasions as well as the men. 
There was no reserve in respect to the fair sex. 

The negotiation was then renewed, and on the 23d of No- 
vember, besides settling some points respecting frontier, a short 
treaty of commerce of four articles was concluded. 

The mission continued at the Burman capital in all about 
two months and a half, and quitted it on the ISth of Decem- 
ber, after being honoured with two audiences of his Majesty, 
the one on occasion of catching a wild elephant, and the other 
on that of weaning a young one, favourite diversions of the 
king. On the occasions in question liis Majesty threw off all 
reserve, and conversed freely and familiarly with our country- 
men. On tlie day of departure presents were sent for the go- 
vernor general, and each of the English gentlemen received a. 
title of nobility. 

The Irawadi which, swollen by the periodical rains, was deep 
and broad in coming up, was found in descending to have fal- 
len from twenty to thirty feet, and the navigation consequent- 
ly proved extremely intricate and tedious. The steam vessel 
was in all a-ground fifteen days, and frequently ran the risk of 
being totally lost. The voyage to Rangoon occupied thirty-five 
days, which, in a small boat suited for the river, ought to have 
been performed in ten. At Pugan, about eighty miles below 
Ava, the mission was for the first time informed of the insur- 
rection of the Talains. At Henzada and Donabew the inha- 
bitants were seen flying from the seat of insurrection. The 
insurgents were first seen at Paulang. This place, where the 
river is not above sixty yards broad, was strongly stockaded in 
three places, and the Talains were seen standing to their arms. 
The steam vessel came to for a few moments to request a safe 
passage for the baggage and boats which were behind, and for 
the boats of some merchants which accompanied them, amoust- 
ing in all to about twenty-two. Boats put ofl' immediateiy, and 
the Tala' nn board without the least hesitation. They 

were ful ofeasions, and requested only our neu- 



li manner 
standing up. This they said was the positive order of 
hiB Talain majesty, who declared he would permit no one 
henceforth to crouch in his presence, or that of any other chief. 
They also boasted that ihey treated their prisoners after tlie 1 

English fashion, that is to say, disarmed them and set them at ' 

hberty without offering them any pcr.'K)nal violence. I'hey 
claimed the greater merit for this, on account of the conduct 
observed by the Burmans towards tliem, who, they alleged, 
put all their prisoners to death, or, as they expressed it, " di- 
vided them into three parts." 

On the morning of the 17lh the mission reached Rangoon. I 

The Burman flag was seen flying on one aide of the river, and j 

the Talain on the other, not 600 yards asunder. The town of 
Rangoon was invested on all sides by the Talains, and the , ' 

suburbs bad l>een burnt to the ground. Wc had hardly been j 

at anchor half an hour, and were engaged in reading our let- 
ters and newspapers, when the garrison made a sortie, and an | 

action took place, reckoned the most considerable since the | 

commencement of the insurrection. On both sides it was pal- 
'tJ-y and contemptible to the last degree. The Talains in one , 

{dacG caught sleeping or cooking fled to their boats, and were 
soon seen crossing the river in great numbers. At another 
post between the town and the great Pagoda they were more 
vigilant, and easily repulsed a feeble and cowardly attack made 
by the Burmans. On die SSd the mission left Rangoon, mid 
in icss than fonr-and-twenty hours reached the new settlement 
of Amherst, in the harbour of which we found lying the com- 
pany's ships Investigator and Tornate, and a large fleet of 
gun-boats. To these in a few days were added the large mer- 
ch^it ships AlinoTah, Feticiias, and Bombay Merchant, with 
two trading brigs and some schooners. This was a curious 
spectacle in a harbour which was not known to exist ten months 
ago. The settlement contains from sixteen to seventeen hun. 
dred inhabitants. Maulamhyeng, the military cantonment, 
twenty-seven miles further up the river, contains twice this 
number, chiefly camp followers. Neither of them had a single 
inhabitant a few months back, but ou the contrary were co- 
vered with a thick forest. This fine country already produces 
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some of the necessaries and comforts of European life, in a de- 
gree which under all circumstances is remarkable. Fowls are 
to be had in abundance for five rupees per dozen ; a milch buf- 
falo and calf for fifteen rupees ; fish is in abundance and of 
excellent quality. The best kinds are the Calcop, the large 
mullet, and the Mangoe-fish. It is curious that this last is 
found in plenty both in the rivers of Rangoon and of Martaban, 
with roes for nine months of the year, or from December to 
August inclusive, whereas in the Hoogly three months is the 
utmost limit of their season. 

On the 26th the mission proceeded to Maulamhyeng, and 
on the 28th ascended the Ataran river in the steam vessel. 
This stream, which is deep and free from danger, might be 
navigated for fifty miies up by vessels of 3 to 400 tons burden. 
It leads to Teak forests, distant about seventy-five miles, in- 
exhaustible in quantity, and ofithe largest scantling. 

On the 8th of February the ship Bombay Merchant having 
been taken up for the accommodation of the mission, the mem- 
bers embarked that evening, and on the following morning 
sailed for Calcutta. 

The following is a very brief sketch of what has been ob- 
served by the mission in the department of science. In the 
departments of mineralogy and geology it is to be regretted 
that no scientific observer accompanied the mission, Ourpar- 
ty, however, were assiduous collectors, and the collection 
brought back is so extensive, that it would afford men of science 
a very tolerable notion of the mineralogical and geological con- 
stitution of the countries which were visited. From betweeB 
the latitude of 15° and 16°, to between that of 18° and 19", b 
a low alluvial country, forming the debvuchement of the Ira^ 
wadi river. Here not a mountain or a stone is to be found, 
except in a very few places, such as Rangoon and Syriam, 
where a little cellular clay iron ore presents itself in low hills. 
In about lat. 18° 30' we quit the Delta of the Irawadi, the na- 
tive country of the Talain race, and enter at once into a hilly 
region, which extends almost all the way to Ava, or to about the 
latitude of 21° SC. The Irawadi in all this course is skirted 
by hill ' lut 3 to 500 feet high. The lowest portion 

of thes )f breccia, calcareous sandstone, cellular 
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clay iron ore, with beds of sand and clay, and ihe highest of 
bhie mountain limestone. The lowest portions are alluvial, 
and highly interesting lo ihegeolo^st. The gentlemen of tiie 
mission discovered in these abundance of see. shells, with fossU 
wood and bones. Among the latter are the bones of the fossil 
elephant or mammoth, * fossil rhinoceros, various ruminant 
animals, alligators, and tortoises. An immense collection of these 
has been brought round for the government. Some of the 
bones are of great size, and all completely petrified. There 
are among them the teeth and such other portions of the ske- 
leton as will enable the experienced naturalist to determine the 
gaiera and species to which they belonged. These were ob- 
tained close to the celebrated petroleum wells. From theii- 
great induration, and having been little rolled, they are gene- 
rally in a very perfect state. The bones, as well as the fossil 
wood, are found superficially in gravel, the same situation in 
iVhich similar diluvian or antediluvian remains have been found 

other quarters of the globe. 

The rangesof mountains to the east and northof Ava, asfar 

twenty miles, and those close to the city on the western bank 
of the river, are all of marble, and this of many varieties. The 
white statuary marble, some of which is very beautiful, is 

lught forty miles down the river from a mountain on its 

Item bank. 

The great ranges of mountains dividing the Burman domi- 
lions from Arracan on one side, and Siam on another, are rea- 
sonably supposed to be primitive. In the last direction the 
roots of these seemed to extend to the new settlement of Am- 
lierst, where we find granite, quartz, and mica slate. Some 
.tinuous low ranges in the Martaban district are composed 

tirely of quartz rock. Blue mountain limestone is a frequent 
formation in the same district, from which lime of much purity 
ia manufactured. Detached rocks of this substance are scat- 
tered over the plains. These rise abruptly and perpendicu- 
larly to the height of from 3 to 500 feet, and in one place to 
1500. They contain some spacious caves, which have been 
converted into places of worship. One of these rocks is so re- 

kf This is a mistake. They belong to llic mastodon, as will be sueii froiii 
Him 
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markable that it deserves particular mention. Its perpendicu- 
lar wall confines the Ataran for several hundred yards on its 
right bank. About its middle it is penetrated hy a branch of 
the river, which flows quite through it hy a magnificent arch. 
This is a highly picturesque object. 

Neither the proper Burman or Talain country appear to be 
rich in metallic ores, with tbe exception of those uf iron, tin, 
and antimony. The principal consumption of the country in 
iron is supplied from ihc great mountain of Poupa, on the 
eastern side of the Irawadi, and near the latitude of 21°. Lao, 
the country of the Shans, as it is denominated by the Burmans, 
is, on the contrary, extremely prolific in metals. The singular 
passion of the Burmans for the study of alchemy has brought 
collections of tbe ores of Lao into the market of Ava, and this 
circumstance enabled tbe gentlemen to make collections of 
them. Tbe ores thus obtained consisted of those of iron, sil- 
ver, lead, copper, and antimony. The Shans possess tbe art 
of smelting all these, and bring them in their metaiiic state into 
the market of Ava. The silver ores in the Burman dominioiiB 
are, however, wrought to the greatest advantage by tbe Chinese, 
The mines exist about twelve days journey to the north-east 
of Bamoo, towards the Chinese frontier. 

The celebrated sapphire and ruby mines, which have alwajrs 
afforded, and still continue to afford, the finest gems of this 
.description in the world, arc about five days journey from Ava, 
in a direction E. S. E., and at two places called Mo-gaot and 
Kyat-pyan. The different species of sapphire, both in their 
crystallized and rough state, and tlie matrix, or rather gravel, 
in which they are found, were seen, examined, and collections 
made. In these mines are found the following gems or stones; 
the red sapphire or oriental ruby, the oriental sapphire, tbe 
spinetlc ruby, the white, the yellow, the green, the opalescent, 
the amethyst and girasol sapphire, blue with a reddish reflec- 
tion, with the common corundum or adamaiuine spar in large 
quantities. 

The oriental ruby, perfect in regard to water, colour, and 
freedom from flaws, is scarce and high-priced even at Ava. 
The bli re is more common and cheaper. One spe- 

cimen ( ivdghed 951 carats, but it was not per- 
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■ feet. The red sapphire never approached this magnitude. 

^ The other varieties arc all rare, and not much esteemed hy 
the Burmans, with the exception of jhe girasol sapphire, of 
which we saw two or three very fine specimens, and the green 
sapphire or oriental emerald, which ia very rare. The king 
makes claim to every ruhy or sapphire heyond a hundred 
ticals value, but the claim is one not easy to enforce. The 
miners, to avoid this sage law, break the stones when they 
find them, so that each fragment may not exceed the pre- 
scribed value. His majesty last year got hut one large ruby. 
This weighed about one hundred and forty grains avoirdujx>is, 
Slid was considered a remarkable stone. Sapphires and rubies 
form a considerable article of the exports of the Chinese, who 

tve the cleverest people in the world in evading the absurd fiscal 
laws made by themselves and others. The use they put them to 
is that of decorating the caps of their mandarins or nobility- 
Precious serpentine is another product of the Burman empire, 
which the Chinese export to a larger value. 

The gentlemen of the mission examined carefully the ccle> 
brated petroleum wells, near which they remained for eight 
days, owing to the accident of the steam vessel taking the 
ground in their vicinity. Some of the wells arc from thirty- 
seven to flfty-three fathoms in depth, and arc said to yield at 
an average daily from one hundre?d and thirty to one hundred 
and eighty-flve gallons of the earth oil. The wells are scat- 
tered over an area of about sixteen square miles. The wells 
are private property, the owners paying a tax of five per 
cent, of the produce to the state- 

This commodity is almost universally used by the Burmajis 
as lamp oil. Its price on the spot does not, on an average, 
exceed from 5d. to 1\A. per cwt. The other useful mineral 
or saline productions of the Burman empire are coal, saltpetre, 
soda, and culinary salt. One of the lakes affording the latter, 
which is within six or seven miles of the capital, was examined 
by the gentlemen of the mission. 

The success of the mission has been the completest in the 
department of botany. This will readily occur to our read- 
ers, when they recollect the talent, zeal, industry, and skill of 
the gentleman at the head of this branch of inquiry. Dr 
WaJlich lias been left behind at Amherst to comYW^-c UV^to- 
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quiry into the resources of the valuable forests of that and the 
neighbouring districts. Until this be effected the full extent 
of his successful researches cannot be known. The Tiumber 
of species collected by him amounted, when the mission left 
him at Amherst, to about sixteen thousand, of which five 
hundred and upwards are new and undescribed. Among 
these last may be mentioned seven species of oak, two species 
of walnut, a rose, three willows, a raspberry, and a pear ; se- 
veral plants discovered by him are so remarkable as to consti- 
tute themselves aew genera. Among the latter maj be men- 
tioned one which has been called Amherstia, in compliment to 
the Lady Amherst. This constitutes probably the most 
beautiful and noble plant of the Indian Flora. Two trees of 
it only are known to exist, and these are found in the gardens 
of a monastery on the banks of tlie Salwen. The number of 
specimens brought to Calcutta amount to little less than 
18,000, among which are many beautiful live plants for the 
botanical garden, chiefly of the orchideoiis, scitamineous, and 
liliaceous families. Dr Wallich when at Ava obtained per- 
mission of the Burmese government to prosecute his botanical 
researches on the mountains about twenty miles from Ava. 
In these, which are from 3 to 4000 feet high, he spent eight 
days, and brought from them some of the finest parts of his 
collection. These mountains contain several plants which are 
common to them with the Himalaya chain, but the greater 
part of their Flora is rare and curious. The botany of the new 
provinces to the south is considered to be highly novel and 
interesting, combining in a great degree the characters of 
the Floras of continental India and the Malayan countries. 

In economical botany a good deal has been effected. The 
tree producing the celebrated varnish has been discovered and 
described, and the process of extracting and using the varnish 
observed, * The different mimosas producing catechu have 
also been determined, and the processes for extracting the 
drug observed. The localities of the different teak forests 
throughout the Burman empire, as well as the quality and 
price of thp timlwr, have been ascertained. The valuable 
forests of "'icovered in our recent cessions, were 
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upon the point of being minutely explored by Dr Wallich. 
Lieutenant Scotland, under the instruclions of Sir A, Camp- 
beji, had, just before the arrival of the niissioD at Amherst, 
made a journey by land to the Siamese frontier, in the course 
of which he passed through two teak forests towards the 
source of the Ataran river. The largest of these was five 
miles in breadth, and scarcely contained any other tree than 
teak, many of which measured from eighteen to nineteen feet 
in circumference. 

One of the oaks already mentioned, and which grows to a 
large size, is found in great abundance close to the hew set- 
tlement of Amherst ; and should it prove a valuable timber, 
which is most probable, it may bo obtained with every facility. 
A fine durable timber, called by the Burmans thinghan, and 
which they place next to the teak, or almost on an equality 
with it, is found every where throughout the new provinces. 
Dr Wallich has ascertained this to be the Hopea odoratd of 
Roxburgh. Another valuable timber, the uses of which are 
veil known in our Indian arsenals and timber yards, the son- 
dree, Heritiera 7vbusta, is found largely in the maritime parts 
of the Martaban district, and of a size much exceeding what 
is brought from the Suuderbunds of the Ganges. Of these 
woods, and many others in use amongst the natives, although 
«s yet unknown to us, specimens will be brought to Bengal 
by Dr Wallich, for the purpose of subjecting their qualities 
to rigid experiment. . 

In the department of zoology, if we except the fossil bones 
already described, the inquiries of the gentlemen of the mis- 
have not been so successful. The features of the animal 
kingdom, indeed, differ much less from those of Hindustan 
than the vegetable. Still there is no doubt much room for 
discovery, when the countries are leisurely explored by expe- 
rienced naturalists. In the Martaban provinces, the forests 
of which teem with the elephant, the rhinoceros, the wild buf- 
falo, ox, and deer, a new species of the latter is believed to 
exist. In the upper provinces a species of mole-rat is very 
frequent, and thought to be an undescribed animal. Some of 
the officers of our army imagined that they had ascertained the 
existence of the jackal and fox in the upper provinces of tlie 
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Bunoan empire, but this seems to be a mistake. It is a singular 
fact, that neither ibeee animals, nur the wolf, hjena, or any otiier 
of the genus eanis is found there, with the e\<:epiiDn of one ani- 
mal, whicli is yet undescribed, and the howl of which it was that 
was mistaken for that of the jackal. The feline tribe, espe- 
cially the larger species, arc but rare in the upper provinces 
of the Burman empire, hut too frequent in the lower. The 
night before we left Maulamhyeng, a tiger was shot in the 
heart of the cantonment by a party of officers who lay in wwt 
for him. Two or three of the smaller species of this family, 
found ID Martaban and Pegu, are thought to be as yet tinknown 
to naturalists. In Martaban, two new species of pheasant 
have been found, of which living specimens have been sent to 
Calcutta. The celebrated elephant must not be forgotten. 
At Ava there is but one albino elephant. This, a male of 
about twenty-five years of age, was repeatedly seen and ex- 
amined by the gentlemen of the mis^on, and his majesty has 
made a present to the governor-general of a drawing of the 
animal in its state caparison, which is no bad specimen of Bur- 
man art. 

As connected with this department may be mentioned the 
existence at Ava of a man covered from head to foot with 
hair, whose history is not less remarkable than that of the 
celebrated porcupine man, who excited so much curiosity in 
England and other parts of Europe near a century ago. 
The hair on the face of this singular being, the ears included, 
is shaggy, and about eight inches long. On the breast and 
shoulders it is from four to five. It is singular that the teeth 
of this individual arc defective in number; the molars or 
grinders being entirely wanting. This person is a native of 
the Shan country, or Lao, and from the banks of the upper 
portion of the Saluen or Martaban river. He was presented to 
the king of Ava as a curiosity by the prince of that country. 
At Ava he married a pretty Burmese woman, by whom be 
has two daughters. The eldest resembles her mother, the 
youngest is covered with hwr, like her father, only that it is 
white or fair, whereas his is now brown or black, having, Iiow- 
ever, been I a child, like that of the infant. With 

the exccptii both the father and his child arc 
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perfectly well formed, and indeed for the Burman race ra- 
ther handsome. The whole, family were sent by the King to 
the residence of the mission, where drawings and descriptions 
of them were taken. Albinos occur now and then among the 
Burmese, as among other races of men. We saw two exam- 
ples. One of these, a young man of twenty, was l)6rn of Bur- 
mese parents. They were ashamed of him, and considering 
him little better than a European, they made him over to the 
Portuguese clergyman. The reverend father, in due course, 
made hira a Christian. 



HKkt. IV. — On the Foetus of a Polydactyhms Horse haviiig the 
- "" Toes separated by a Membrane, By M, G. St-Hilaikk, 
Member of tlie Institute, 

The extremely brief notice of this rather angular specimen of 
a peculiar kintl of deformity in the horse scarcely furnishes a 
sufficiently accurate account to be submitted to our readers. 
It would seem that the distinguished naturalist to whom we 
owe the publicity of the very singular specimen alluded to, 
having proceeded to the south of France for the express pur- 
pose of conducting in safety to Paris the camelopard, of which 
a notice will be found in another part of this Number, examin- 
ed on his route whatever museums existed ; and in that belong. 
ing to the veterinary school at Lyons he met with the foetus, 
the peculiar mal-conformation of whose feet gave rise to his 
brief notice. 

For the benefit of those not sufficiently acquainted with the 
doctrines of comparative anatomy originally laid down by 
Aristotle, and likewise in order to render M. St-Hilaire's 
noUce intelligible to the generality of our readers, we shall 
very briefly state the osteology of the horse's foot, and coin- 
pere it with those of other animals, and with man. 

The jjectoral extremities of the horse, or his fore-legs, are 
composed essentially of the same elements as the human arms, 
and the bonea of each may he arranged and described in this 
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The horse, then, has but a nngle toe or finger, and not three, as 
tome anatomists have said. The extremely imperfect and ru- 
dimentary metacarpal bones can never be called imperfect toes 
in strict language ; nevertheless they really constitute the ele- 
ments of toes, which have been formed in this imperfect ^and 
riid\/iMntary manner, because they were not wanted for the 
safe progression of the animal, inasmuch as we apply this term 
to the short toes of the pig, which have a metacarpal and digi- 
tal bones, are detached and protected by a nail similar to the 
more perfect or longer ones. On the contrary, all that remains 
of such toes in the horse are two small perfectly rudimentary 
ipctacarpal bones ; there is not the slightest vestige of any digi- 
tal bones or phalanges. 

It sometimes happens, as may be seen in museums, that the 
imperfect toes of certain animals (as in the pig for example) 
occasionally are found perfect, or, in plain language,, grow to 
the same length as the more perfect ones, and of this we have 
seen one or two instances in the pig, all four toes being in these 
s))eoimen8 of equal length and strength, or nearly vso. Now 
this seems to be the case with the foetus of the horse described 
by M. St-Hilaire, and if so, as we doubt not, is the only in- 
•tance recorded, unless we consider as «uch the horse describ- 
ed by Sui^tonius, and said to have belonged to Caesar ; but to 
ouablc us to decide on this point neither the description of Sue- 
tiwiius nor of the French naturalist, will be found sufficiently mi- 
nute. M. St-IIilaire describes the foetus he examined to have 
iKxni al> or nine months old. He states that it is poly- 

dactvU '"ire-fcet ; and that the left foot has three 
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Es nearly equal, but the right only two. The toes are s^d to 
VIC connected by a membrane, a kind of periosteum insulating 
ihe metacarpal bones and toes, and even passing beyond them 
about sis lines. Now M. St-Hilaire imagines that this mem- 
brane extended to the envelopes of the placenta, but this is 
merely a conjecture, and one foumlcd on a hypothesis. 

It is not improbable that the description of the fcetus in 
question may ultimately form the subject of a distinct memoir j 
and should this happen we shall not fail to ^vc it an early 
place in this Journal. H, K. 



Abt, v.— On the principles of Dynavncs, particular^ as 
^_. tiaied fry French Writers. By the Rev. W. Whewell, 
^^^ M. A. Trinity College, Cambridge. Communicated by the 
^^K Author. 
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f During the course of the last century, a question was started, 
1 and repeatedly discussed among mathematicians, " whether 
the principles of Mechanics were necessary or canimgeni 
truths ?" that is, whether the science could be established upon 
axioms, drawn from the nature of things, and tlie relations of 
our ideas, or whether it was indispensable for the proof of its 
doctrines to recur to experiment and observation f It miglit, 
perhaps, have been expected that such a question would have 
been easily decided, and that for its' solution it would only 
have been requisite to inspect any scientific treatise on mecha- 
nics which pretended to strict logic in the deduction of its 
fundamental propositions; and where, of course, these prin- 
ciples would be proved in the simplest manner which was pos- 
sible. If, however, we examine the works of authors of the 
most undoubted science and ingenuity up to the most modem 
times, we shall find differences of principle among them which 
seem to show that this discussion has not even yet led to any 
opiuion which possesses elemeutary clearness, and has found 
universal reception. 

With respect, indeed, to the question above referred to, of 
the necessary or contingent nature of the proof on which these 
doctrines must rest, it seems now to be allowed by the general 
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voice of those who have treated of ^uch subjects, and is- in fact 
denipnstrable, that, the evidence of mechanical and of geome- 
trical science are altogether different in kind. That while the 
latter depends for its truth on the nature of the human mind 
nlone^ ^\kdi its self-produced stores, the former must necessarily 
derive some part at least, both of its materials and its rules, 
from the impressions made on us by the external world. This 
is more particularly the case with regard to that portion of 
mechanics which refers to motion. For the propositions which 
concern bodies at rest, (statics^) whether or not they are to be 
ranked with the truths of geometry in other respects, agree 
with these at least in this, that the certainty of them is in- 
volved in the definitions by which they beeome intelligible, 
and that they require us to borrow from experience nothing 
but the ideas which are the subject of their operations. 

But in dynamics the case is different, and besides being 
obliged to derive from observation the phenomena about which 
we reason, we are also under the necessity of taking from the 
same source the laws according to which the phenomena suo^ 
ceed and determine each other ; the business of the science 
being to reduce these laws to the simplest form and smallest 
number, and then by recombining these, to account for, and 
calculate all mechanical events. ^ Now, with respect to this 
analysis of such complex occurrences into their simplest and 
fewest laws, it appears that writers have arrived at different 
results. It will therefoft appear not to be superfluous or un^ 
profitable to j^ow what is the greatest degree of simplicity to 
which the fundamental doctrines of mechanics can be reduced ; 
what are the considerations which make it impossible to carry 
the simplification further than this point, and unscientific to 
stop short of it ; and how far the mode in which the principles 
of the science are stated in works of the most acknowledged 
reputation can be considered as possessing this philosophical 
simplicity combined with logical strictness. 

The leading distinction which may be considered as pre- 
vailing at present upon this subject is that between the 
English writers, who, following Newton, make three laws of 
motion the foundation of dynamics ; and the foreign, arid more 
particularly the French writers, in whose Treatises on Mecha- 
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nics llie elementary principlf^s of the science are in various 
ways Htmplified and estabUehed. The most distinguished 
among the latter deducei as will be shown, two independent 
principles from experience ; and what I wish especially to ofler 
to the consideration of mathematicians is the question how far 
these systems can be identified, and which is the more true 
and logical one : — Whether with three laws we have some- 
thing superfluous, or with two something defective. 

In slating the three laws of motion for the purpose of this 
comparison, wo must, in order to avoid confusion and false 
reasoning, reject entirely their application lo statics. If we 
do this, (which has not always been sufficiently attended to,) 
and express them in the simplest form as tliey regard the mo- 
tion of bodies, we shall have them as follows :— 

Law 1. A body in motion, not acted upon by any force, 
will move on in a straight hne with a uniform velocity. 

Law 2. When any force acta upon a body in motion, the 
change of motion wliich it produces is in the direction, and 
proportional to the magnitude, of the force which acts. 

Law 3. When pressure commimicates motion to a body, 
the moving force is as the pressure. 

If we carefully look in the best French treatises for the 
principles which they bortww firom experience, we shall find 
them to he these two : 

First, Tlte law of inertia, that a body not acted upon by 
Stay force would go on for ever with a uniform velocity. 

Scamd, That the velocity communicated is proportional lo 
the force. • 

The first of these principles coincides with the first law of 
motion, which the best French, as well as English writers, 
agree in considering as a result of experience, -f- The se- 
cond and third laws of motion are both reduced tothe second 
principle of thu foreign mechanicians ; and ihe point to be 
considered is, whether the steps of this part of the reasoipng 
are allowable and satisfactory. 

The principle that the velocity communicated is as the pres- 
sure, Jeads immediately to the inference that the accelerating 
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t farce is as the pressure, and consequently, for the same body, J 

"See Note A, p. 3S. + See Nole B, p. S7. ^^H 
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the mofAng force is as the pressure. And the same inrercucc 
may be extended to a boily twice, three times, &c. as large, 
by coDsideiing h as made up of two', three, Sic. such bodies, 
each acted upon by the same pressure. And thus this prin- 
dple leads directly to the third law of motion. 

The question, therefore, now becomes, whether the second 
law of motion be included in the third ? and this is what the 
foreign writers alluded to, assert, and pretend to prove. The 
proof is of the following kind. 

Let a body be moving in a direction A B with any velocity 
B C. At the point B let it be acted \ipon by any force in 
the direction B D. It wiil describe an in- a B C 

termedtate line B £ &^ the second law of ^\~\ 

motion. But this intermediate direction is X^"--^ 

also deduced from the principle that the D ^ 

velodty is proportional to the force, in this manner. 

The body being at B, and moving with the velocity B C, 
is in the same condition as if it were at that instant acted upon 
by a force which is represented by B C. But in that case it 
would be acted upon by two forces represented by B C and 
B D, and hence, by the statical composition of forces, it might 
be considered as acted upon by a single force B E, the resul- 
tant of B C and B D. Hence, since the velocity is propor- 
tional to the force, the body will move in B E with a velocity 
represented by B E. 

In this case we consider a velocity as depending upon a 
force without any respect to the time ; and it is therefore clear 
that the forces must be instantaneous or impulsive ; and that 
this is the case will also appear from referring to the demon- 
strations here pointed at. 

Thus Laplace, Mec. Cel. Ch. ii. Art. 5, assumes " f la force 
dont un corps est anivie en vertu de sa vitesse,^ and then com- 
pounds such forces by the law of statics. It appears by the 
proof that he supposes the force to be impulsive. (His object 
is to prove by experiment that these forces are proportional to 
the velocities.) 

Foisson, D^. Ch. ii. Art. 212. Takes, " un point sollicit^ 
par deux forces, du genre de celles qui agissent instantancment 
sur le mobi" ''"^landonnenl ensiiite i lui-memi.'." He 

then compt he law of statical composition. He 
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I troves that the velocities are proportional to the forces, (pre&- ' 
ures) by observing that it is an liypothesis, (Art. 193,) and ' 
' that the agreement of its results with experience shows it to be . 
the law of nature. 

It will appear from a careful conwderation of these proofs, 
that, first, it is taken for granted that any velocity may be J 
produced by an insteattaneous force: That 2d, it ia proved ] 
&om experiment that this force is as the velocity : That 3d^ \ 
it is taken for granted that we may, at our choice, at any ia- 
Etant, consider the body either as possessing the velocity, or ai 
acted upon by the force which would produce it : And that itk, * 
it is also taken for granted that these instantaneous forces acting 1 
together niay be compounded according to the laws of statics. 1 
But I shall endeavour to show that there are steps in thesQ^ 
reasonings, (and I beheve that the considerations generally J 
employed by Prench writers in the elementary portions of me- ^ 
chantcs cannot be resolved into any more satisfactory than * 
these,) which are on several accounts liable to objections. 

I. In the first place, I would object to the supposing all '■ 
velocities in bodies to be produced by forces acting instanta- ' 

t^eonsiy, tliat is, acting at a single indivisible and uncontinued, | 
jBoment of time. Fur the fact really is, that there are no '1 
«uch forces in nature, and that forces of impulse and impact^ ' 
which appear at first sight to operate in this manner, seem to 
do so only in consequence of a vague and imperfect mode of 
conceiving them, and do in reality produce their effects by a ' 
continued pressure acting for a short but finite portion of time. ' 
And this is the case with all forces which ever come under our 
observation ; insomuch that we cannot in strictness suppose 
any such process as a body at rest acquiring at once a finite | 
velocity without going through the intermediate degrees of 1 
velocity. And even if we allow that we can conceive sncb , 
an operation taking place, yet it must, it would seem, also be 
granted, that the process would be different in kind from any 
of the real actions of bodies one upon another, and therefore , 
it may deserve serious consideration _whether i 
reasoning, be made the foundation of deductions which are \ 
.^ be applied to cases of continual jiressure. 

This b a step in the mode of obtaining the first principles, 
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which, I confess, appenra to me entirely fallacious, but which 
must, I thiok, at least be allowed to be unscientific and un- 
philosophicat. The idea of instantaneous force is introduced 
merely to be got rid of. It is not deduced from nature, but 
it is burrowed from the imagination, and made the foundation 
of the science ; and must again be dismissed before we can 
apply our conclusions to any of the phenomena of thi' universe. 

It is true that we may conceive physical impact after the 
manner in which it is generally understood ; that is, as con* 
tinuing during a small definite time, for instance one-tenth of 
a second ; and we may then imagine such Impact to represent 
all other forces. By this means the force will be a pressure of 
the kind which really exists ; but then we shall lay the reason- 
ing open to the objections which the assumption of instantane- 
ous force seems intended to avoid, namely, the necessity of 
introducing the time during which the force is supposed to act. 

II. Supposing, however, we allow this substitution of im- 
pulsive for permanent forces, we shall, I think, find ourselves 
met by new djfiiculties. It is to be proved or assumed, (Law 
3.) that this impulsive force is proportional to the velocity 
which it proiluces, and this is proved from exjieriment, in a 
demonstration {Laplace, Art. 5,) which assumes that these 
forces thus producirtg velocity may be compounded according 
to the law of composition of forces which is established in sta- 
tics. Now nothing can be clearer than that the statical com- 
bination of forces cannot apply to the composition of impacts, 
without complete alteration of the use of terms, and the 
meaning of the proposition. The definition of statical force, 
and every step of the process, supposes the forces to be em- 
ployed ill producing equilibrium, which cannot in any manner 
apply to impulsive or instantaneous forces. And this objec- 
tion is so obvious, and apparently so insurmountable, that I 
am at a loss to imagine how reasoiiers so acute as those whose 
demonstrations I am considering, can have passed it over; at 
the same time, I think no person can examine the proofs to 
which I have referred, without seeing that they are altogether 
dependent upon this vicious reasoning. 

The fact . may be, that the authors who have 

adopted thii n of reasoning have not auAiciently 
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reflected that llie meanings ofour words in science are the crea- 
tions of our definitions, and that we cannot assun^c any thing re- 
specting the things meant, which is not either imp!iet1 Jn the de- 
finition, or deduced from observaiion. Thus they peihaps con- 
fiidei'ed the wordybreetorepveseol a quality connected with the 
velocity, hut necessarily of such a nature that it was suhject to 
all the same laws which apply to statical force. * If such an 
.opinion were adopted, it might manifestly become the founda- 
tion of error ; for the correspondence between the laws of sta- 
tics and dynamics, instead of being complete, as it is thus as- 
sumed to be, might have been partial only. It might, for in- 
stance, have been true that two forces acting in the savie di- 
rection produced the same dynamical effect as their resultant^ 
though it had not been true that when they acted ohligitdy to 
each other the dynamical effect was that of their vesullant.-f- 
In this case the velocity could have been as the force, when 
the force acted in the direction of the motion, hut not neces- 
sarily in other positions. It does not appear, therefore, that 
we can a priori say generally cither the force in dynamics is 
proportional to the force in statics, or that it is not. So far as 
the demonstration is concerned, it might have been so in some 
cases, and otherwise in others. And this perhaps may ex- 
plain the oversight which I wish to point out. There is no 
question as to what is the truth in these cases ; but there may 
be some who consider it a matter- of philosophical importance 
whether this truth is deduced ivom assumption or from obser- 
vation, and it is to those that this examination is addressed. 

III. But the most important question is the one concerning 
the satisfactoriness of the nest step in the reasoning. After 
supposing it shown that a velocity AB results from a force AB, 
it is taken for granted that when a body moving with a velo. 
city AB is acted on by a force BD, we may suppose that, in- 
stead of the body having the velocity AB, it is at that instant 
ttndergoing the action of \hs force AB, so that the two forces 

* See Note C, p. 38. 

t SupptHe, for instance, that two Sattxs, a, b, acting at an angle fl, pro- 
duced a velocity proportional noi to ^(aS + i* + B a icos. fl,) but to 
^ (u^ + £^ -t- Su& (cob. 6 + ein. 9)). In this case, as well aa in the other, 
when i = 0, the result is a + i, and when 8 = »■, the result is n — i- 

VOL. vni. NO. I. JAN. 1828. <; 



J 



■ 34 Rev. W. Wliewell on the principles of' I>i/namks, ^^^M 



I 



I 



AB, BD, act at the same point of time.* We resolve the ve- 
locity AB, as it were, into the force which may have produced 
it at a former period. Now, it seems hardly self-evident, that, 
assuming a pressure of ten pounds, or a blow of a certain mo- 
mentum, to have produced this velocity, we may at any fu- 
ture period substitute this pressure for the velocity. It is true, 
it may be said that it makes no difference at what interval 
of time we suppose these forces to act, and that therefore 
we may first suppose the force AB to act, and then BD at an 
indefinitely short distance of time, which comes to the same 
thing, supposing them to act simultaneously. But when we 
are requiring the strictness of demonstration, it may still I think 
be Implied, that there may be an essential difference between 
the successive and the simullaneoiia action of forces ; and that 
it is by no means clear that their action, one after the other, 
however small the interval may be, is the same thing as their 
acting together. I would even ask any one whether this is 
manifestly clear in the case of the real physical impact of two 
balls upon a third. At any rate, it can hardly be said to be 
self-evident, and therefore ought not to be assumed in a de- 
monstration of the nature of that which we are now consider- 
ing- 

If these objections to the deduction of the second law of 
motion from the third are well-founded, it will appear that 
the proper and philosophical method is to deduce the second 
independently from observation, as English writers are in the 
habit of doing. 

It may here be remarked, that if the second and third laws 
were connected in the way which some have supposed, either 
of them might be made the fundamental one, and the other 
might be deduced from it. Thus assumbg the second law, 
we might, by the same kind of reasoning as that which we 
have been discussing, prove the truth of the third. 

■ Poisioa, torn. i. p. 309. Le paint se mouvra uniforiTiemcnt sur la 
diagonale, &c. 

En clmque point de ccltc droitt- le mobile sera daoH le meitie etat que bi 
la fbrce R agiBsait actuellement sur lui ct lui ioprinmit k vitesse mc. 

If the velocilv ' — 'if'n proiiuced by a force which acted during a finite 
portion of limi ~>, the replacement of tlie velocity by the force 

is a suppositio ill more embarrassing difficultjes. 




r particularly as gieen t/y Froich Writers. 3S 

Let a body be acted on by a force 2 F. This is equivft- 
Itint to two forces, F and F. Tbe first would produce a ve- 
locity V, and therefore the second maybe considered oa acting 
upon the body already moving loith the vehdty V. But 
faence by the second law ofmot'um it would add a velocity V, 
iiod hence tbe whole velocity would be S V ; and similarly 
we might prove that s force m. F would produce a velocity 
m V, which is easily seen to be an expression of the third law 
of motion. 

The preceding are the principal objections which I wish at 
present to propose. Perhaps some may be at first disposed 
to think the question rather one of words and definitions than 
of principles. Tl will, biiwever, appear on close consideralion 

I to be something more. For tioo different principles obtained 
from observation cannot be made one by any mere alteration 
of phraseology. To those who feel an interest in the strict- 
ness of scientific logic the question will not appear unimpor- 
tant. It is in fact the question, whether, after carrying the 
process of induction and generalization as far as is requisite, 
ID order to obtain tbe three laws of Newton, we can carry it 
one step farther, and include one of these laws in the other. It 
is the question, whether the third law of motion be capable of 
being considered as a particular caseof the second. The pre- 
ceding considerations seem to disprove such a dependence. 
The maimer in which the French writers have tried to esto- 

tblish such a connection has been by including both in the 
principle ihaijorcc is as vehdty. 
But that this apparent simplification is made attheexpcnce 
of accuracy of language seems certain. To express the two 
cases clearly, we might say, 1st, that when force acts on a 
body already in motion, the velocity compounded with the for- 
mer velocity is proportional to the force t and, 2d, that whea 
different forces act on the same body, the velocity generated 
is proportional to the force. And these two propositions are 
different, and should be established separately, as appears by 
eonsidering that each might be true though the other were 
false. Thus the proof given by Laplace, that velocity is pro- 

Iportional to force, depends upon this fact, that a body struck 
upon the surface of the earth moves in the direction in which 
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it U struck. And this proves ihejbrmer of the two cases ji 
mentioned. For if the body be moving from west to east, 
19 struck from north to south, it moves exactly southwards; 
showing thai the velocity compounded with its former motion 
(arising from the earth's motion) is parallel to the force impress- 
ed. But this parallelism might have occurred, had the velocity 
impressed in the south direction been of any magnitude what- 
ever, and depended io any manner whatever upon tbe force 
impressed. And again, though the above rule for compound- 
ing the velodty impressed with the previous velocity had not 
been ti'ue when a force acts obliquely to tbe motion of the 
body, it might still have been true that in forces or pressures 
acting directly the velocity impressed is as the force. And, on 
this supposition, a body partakiog of tbe earth's motion, and 
struck eastwards or westwards, would have the same relative 
motion communicated to it as if it bad been at rest, and bad 
received tbe same impulse, 

I shall conclude by stating the difference of the two laws 
which I have considered briefly thus : Suppose that in a ship 
in motion a ball were made to impinge directly upon an equal 
ball, (in a direction difi'erent from that of the ship's motion) so 
that they should move on together. Then, if the second law 
of motion were false, they would move in a diiection different 
from that of the impact ; and if the third law were false, they 
would move with a velocity different from half the original ve- 
locity. 

These and the foregoing reflections seem to show the pro- 
priety of keeping distinct tbe second and third laws of motion. 
Others may view the subject in a different manner, and be of 
another opinion ; but at any rate it is desirable to bring the 
question under the consideration of mathematicians, that it 
may receive that degree of thought which is requisite for its 
final decision. 

Notes. 

(A.) Laplace, torn i. p. 18. Voila done deuj; loix da 

mouvemcnt, savoir, la loi d'inertie, et celle de la force propor- 

tionelle k la v' '^ui sont donnas par I'observation. Elles 

sont les plus ' l^on puisse imaginer, et sans doujte 
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Hes d^riveat Ac k nature mcme de la matlcrc : mais cctte na- 
' tttre etant inconnue, elles ne sunt pour nous que des faits ob- 
serv(!a : Us seuls, au reste, que la mecanique emprunte de I'ex- 
perience, 

Poiason, torn i. p. 178- Au reete, cette loi et Tinertie de la 
matiere sont les deux! seules hypotheses sur lesquelies toute la 
dynamique est fondee ; mais i cet egard la tbeorie du iiiouve> 
aient est moins etendu que celle de Tequilibre, car celle-ci ae . 
depend absolument d'aucunc supposition. 

(G.) Some attempts have been madcto demonstrate the first 
law of motion independently of experience. It may be in- 
structive to notice some of these proofs, as remarkable instances 
how far men of great talents and acuteness may impose upon 
themselves, and imagine they are producing arguments when 
they are in fact only variously combining and transposing a few 
abstract terms. 

One of these demonstrations is given by D'Alcmbert, D^ 
namiqiie, art. 6. 

" Un corps mis une fois en mouvement par une cause quel- 
conque, doit y persister to u jours uniformement et en iigne droite, 
tant qu'une nouvelle cause, differente de celle qui I'a mis en 
mouvement n'ogira pas sur lui, kc. 

" Car, ou Taction indivisible et instantanee dc la cause mo- 
trice au commencement du mouvement suffit pour faire parcou- . 
rir au corps un certain espace, ou le corps a besoin pour se 
mouvoir de I'action continu^e de la cause motrice. 

" DaJta le prcinier cos il est visible que Tespace parcouru ne 
peut etre qu'une IJgne droite d^crile uniformement par Je corps;, 
mfl. Car, passe le premier instant, Taction de la cause motrice 
n'existe plus, et le mouvement neanmoias subsiste encore : il 
sera done necessairement uniforme, puisque un corps ne peut 
ttccelerer ou retarder son mouvement de lui-meme." &c. &c. It 
is clear that we here have the very principle which is to be 
proved brought as an argument. 

" Dan^ le second cos, puisqu'on suppose qu'aucune cause 
etrangere et differente de le cause motrice n'agit sur le corps, 
rien ne determine done la cause motrice k augmenter ni ^ di- 

. The whole proof occupies two quarto pages. 
i tir Playfair has also given a demonstration that a body in 



4 

4 




^ 



38 Rev. W. Wliewell on the Principles ofDyanami 

motion will, if undisturbed, move wiih a uniform velocity. 
(Outlines, sect, ii. art. 60.) " For," says he, *' if its velocity 
changes, that change must be according to some function of the 
time," &c. As V — C 4- At" + Bt" + se- " Now there is 
no condition involved in the nature of the case hy which the 
coefBcients A, B, he. can be dt^termiued to be of any one mag- 
nitude rather than tliat of any other,"'' &c. Hence he infers, 
that A and B, &c. are = and V =: C. 

It is manifest that the question is not what is the law of the 
velocity of a body Jrom the nature of the case, L e. from our 
definitions, hut what it is injact f Where would be the coo- 
tradicljon if we asserted that the law of velocity was expressed 
by the equation V = Ce— ' ? 

(C.) That moving force is something existing in nature, 
with properties independent of our definitions, seems to be as- 
sumed when language is used like the following. 

Laplace, torn i. p. 14. La nature de la Jbrce motrtce etant 
inconnue, il est impossible de savoir a priori si cette force doit 
se conscrver sans cesse, &c. 

P. 15. La force n'etant connue que par Tespace qu'elle fait 
decrire dans un temps determine, il est naturel de prendre cet 
. espacc pour sa mesure. Mais cela suppose que plusieurs forces 
, ^Esantes dans le meme sens, feront parcourir un espace egal 
' kla somme des espaces que chacune d^elles eut fait parcourir 
separcmcnt, ou ce ifui revient au mime, que la Jbrce cstpropor- 
tionneUe a la mtesse. C'estce que nous nepouvons pas savoir 
a priori vu notre ignorance sur la nature de la Jbrce motrtce : 
il faut encore sur cet object recourir il I'cKperience ; car tout ce 
qui n'est pas une suite necessaire du peu de donnes que nous 
avons sur la nature des choses, n^est pour nous qu^un resuU 
tat de Tohservation. 

Foisson, torn i. p. 278. La vitesse communique a la 
mobile par une force qui agit sur lui pendant un temps deter- 
mine est une fonction du nombre qui represente Tintensite de 
cette force ; Ic peu de donnes que nous avons sur la nature 
des forces ne nous permet pas de determiner a priori la forme 
e cette fonction. 

It is a( uti^at follows that this function is the 

for the C8 rest and a body already in motion. 
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Aht. VI. — On the probable cause of ike North-East Windt 
which occur in the Spring in most parts of Great Britain. 
By Mr Samuel Marshall. Communicated by the Au- 
thor in a Letter to the Editor. 

J.HE winds of the torrid zone mostly blow in the same direc- 
tion, or in opposite directions in stated periods, but this is not 
the case in the temperate zones. Here the direction of the 
wind perpetually varies, and " as fickle as the wind" is prover- 
bial in this country. The evident irregularity of the winds 
has long perplexed philosophers to assign an adequate cause 
for such variations, and perhaps little more can be advanced 
to this day than the very general conclusion, that " partial 
:7iges of temperature are the chief general causes (^ aU 
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In the torrid zone, whilst the barometer seldom varies but 
in a trifling degree in the temperate zone, it is not less fickle 
than the wind. This indication of a loss of weight in the at- 
mosphere can arise only from a local diminution oif elasticity 
this fluid. 

On this general ground, therefore, I conceive may be ex- 
':ned the cause of the only periodical wind which we have 
in this island, I mean that from the north-east, which prevails 
generally from about the middle of April to the 7th or 8th of 
May, and Bometimes longer; as for instance in the present 
year it prevailed till the 18th, which is later by several days 
than is generally the case. 

;den and Norway the face of the country is covered 

th snow to the middle of May or longer. This frozen co- 

which has been formed during winter, grows gradually 

i^allower to the I5th or 16th of May, or until the sun has ao 

^uired 17° or 18'' of north declination; while, on the other 

hand, the valleys and mount^ns of England have received an 

iBsion of temperature of 24° or 25°. On this account, 

sn the temperature of Sweden and Norway is cooled down 

snow of 32°, that of Britain is 24° or 95° higher than that 

the preceding countries. Because, white tlie ground is co- 

ith snow, the rays of the sun are incapable of heating 
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the air above 32° (the freezing point.) For this reason the 
tat of England is 94° 6r S5° more heated thatti that of thtf h^ 
fore-mentioned countries. The air of Sweden and Norway 
will then of course, by the laws of comparative specifiib' gravi- 
ties, displace that of England, and from the relative nttiaticMi 
of those countries with this country will produce a north- 
east wind. This current is in common stronger ^by day than 
by night, because the variation of temperature in the air of 
Great Britain is at that time the greatest, being frequently 
from 50° to 60° about noon, and sinking to 32° in the night. 
I do not submit this hypothesis as capable of determining 
the exact duration^ or the existence of this current of the air 
during the whole of the period I have mentioned, but think 
it highly probable that it will account for a north-east wind 
prevailing at this particular season, as observations prove that 
it does. 



Aj^T. VII.— O/i the Systems of Double Stars which ire 
supposed to be Bitmry ones, from the observations of Sir W. 
HsASCHEL, and Messrs Herschel and South. 

Ik 8 preceding Number we have given an account of nxteeat 
irfstems of double stars which have been demonstrated to be 
Innarf onei^, from the observations of Sir W. Herschel, and 
Messrs Herschel and South. We proceed now to those sys- 
temis which will problably turn out to be binary, fixmi the ob^ 
servktions of the same astronomers. 

1. 65 Piscium, R. Asc. 0^ 40". Decl. N. 26° 43'. 

This star is a double one, and is a i^ery pretty object, both 
stars beinjg of the seventh majgnitude. The angle of position in 
178ai6 was 80°. 95, n p or af. In 1832.86 it waa 26^80. 
The rate of decrease, from tiiese and otJier observations, is 
0^.1 17 per annum ; and if we suppose it to revolve uniformly 
in a circle, its period ffoald be S077 yeara The distance in 
1783 was IJ, the diameter of ihe large star. In 1819 M. 
Struve made it 5^.77. The distSance seems like the angle to be 
subject to a slow variation. 
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2. I. 68, R. A. 4" 49'. Decl. N. 1" 83'. 

This star 's double. The two are both of the 10th mogni- 
tutle, a star of the 5th magnitude fo'lowing it to the south. 
In 1783.06 the position was 84° 54' nf, and in 1CS5.04 it was 
by Mr Soulh's observations at Passy, 83" 49" s_/ or n p, and 
the distance 2^.565. Hence here has been a change nf 11° 17 
in forty-two years, or — 0°.269 yearly. This star is likely 
to prove a binary system, and should therefore he carefully 
watched. 

S. 32 Orionis, R. A. 5'' 21'. Decl. N. 5° 4S'. 

The two stars are in contact with a power of 303. They 
are unequal. In 1785 the angle of posilio.i was 52° IC s p. 
In 182S, 66" 49' » p, and distance less than I". 3. The measures 
of this star are of the utmost difficulty. It may be a binary 
system. 

4. I. 70, R. A. 9" 26'. Decl. N. 21° 53'. 

The two stars are of the 9th and 9i magnitude. In 1782.86 
the angle of position was 36° 24' e p. In 18S5.03 it was 21'' ' 
!19' s p, and the distance Z". 97. The annual change has there- 
fore been + 0°.35, a quantity too great to arise from error of ob- 
servation. 

5. I. 84, R. A. 6" 36'. Decl. N. 41" 43'. 

This is a very close double star, of the 9th and 1 0th mag- 
nitude. A power of 133 shows it double, and a power of 303 
distinctly separates the two stars, which are of a light-blue co- 
lour. It is cictremcly difficult to measure. In 1783.25 the 
angle of position was 14° nf. In 1824.68 it was 4" 69" nf, 
and the distance 1''.664. The annual change is +0°.S19. 

~ 6. I. 69, R. A. 6" 51'. Decl. N. 53° 1'. 

e stars are of the 8J and 8| magnitude. In 1782.87 its 

BJtion was 77° 24' sf In 1824.59 the position was 66° 5 4^ 

b/> and the distance S'.Sdl. The annual change is — 0°.25S. 

7. III. 48, R. A. 7" IS'. Decl. N. 20° 48'. 

The stars are of the 8th and 9i magnitude. In 1783 the 
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position was 43° 54' n/, and the distance 6".25. in 1824.81 
the position was 50° 44' ny, and the distance 6".S16. The 
annual change in the angle is therefore — 0°.166. 

8. 31 Bode. Can. Min. R. A. 7" 31'. Decl. N. 5» 43/ 
The stars are exceaavely close, and nearly equal, being ^ 

Corona in miniature, but smaller and much more difflcult to 
separate. They are of the 10th and lOj magnitude. A power 
of 133 gives uo suspicion of its being double, and 303 just se- 
parates their discs. In 1781, Nov. 28, the position was 27° 
SI' sf. In 1820.79 Struve made it 40° 46' n p, and the dis- 
tance 1' or IJ". In 1823, Feb. 19, Mr South made the poM- 
tion S7°.8, and since 1781 the angle has changed 10" yearly.- 

9. t. Cancri, R. A. 8" 2". Decl. N. 18° 11'. 

The stars are pretty unequal. Although beautifully defiiu 
ed and round, it is not to be seen triple. 

In 1781.89 its position was 88" IG' ap,a.i\A ihe distances'. 
In 1802.11 it was 81" 47' *^ In 1820.29 Struve found it 
71= Sr, and in 1822.14 Messrs Heischel and South made it 
68** 17' if-i and the distance 6".24. Tiiis gives a mean annual 
change of-— O^.SSIS. " The change of position," says Messrs 
Herschel and South, " has also been accompanied with a consi-. 
derable diminution of distance ; and farther observations must 
decide whether this is the result of rectilinear or orbitual mo- 
tion. If the former, the minimum of distance will be obtain- 
ed in about forty years from the present time, and the change 
during that period much less rapid than heretofore. On the 
other hand, an orbitual motion will be iudicated by the distance 
continuing to dimmish beyond that limit, and probably too by 
an acceleration in the angular motion. A certain acceleration, 
indeed, is already percepiihle, 10* having been described in the 
first twenty years, and 13J° in the last; but no great reliance 
is to be placed on this, as the earlier measures depend solely on 
ungle observations. Meanwhile tiie change remarked by Sir 
W. Herschel in his paper of 1804 is fully confirmed, both by 
M, Struve's observations and our own." — PliU. Trans. 1824, 
part iii. p. ' " 
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, 10. 814. Cancri, R. A. 8" 16'. Dcol. N. 25" T- 

Tbe stars are of the Ith and 8th magnitude, and seem ta 
hove experienced a great change both in angle and in distance. 
Ib 1783 the an^le was 8a% 9" nf, and the interval onij- one 
and a4ia!f the diameter of the large star, which can hardly 
ekcced 4" from centre to centre. In Feb. 14, 18SJ2, the angle 
was 52° 13' nf, and the distance f!",0-5. This gives an annual 
motion of — 0°.514. M. South found the difference of dediua- 
tkniB of the two stars 4".85. When this is computed for the 
angle and distance observed by Messrs Herschel and South it 
comes out 4''.78. 

11. 84 VirginU, R. A. IS'' 34'. Decl. N. 4^ 27'. 

The stars are exceedingly unequal, the large one being 
ahiie, and the small one decidedly blue. In 1782.12 the posi- 
tion was 29° 5' * Pi and the distance 3J diameter. In 1802.31 
the position was 30° 1'. In 1821.33 Struve makes it 35' 64', 
and in May .'3, 1821, Messrs Herschel and South make it 40° 
9 3 p, and the disUnce 3°.91. " The distance," B:iya Messrs 
Herschel and South, " has certainly diminished considerafcfj. 
With regard to the angles one of the three positions must be 
erroneous ; and if one be correct, there is no doubt of a sen- 
8>ble, or pcrliaps even a considerable annual motion." 

r-ia. g Scoi-pii, R. A. 15" 54'. Decl. S. 10° 62-. 
•(The surs are of the 4th and 8lh magnitude. In 1723.3t) 
Ae position was 1% 23' nf, and distance fi".38. In 1819.5 
Jtruve made it 21° nf, and the distance 9''.31. In 1832.46 
Messrs Herschel and South made it 11° 37' n f, and the dis- 
; 6''.77- " The large star of ^ has not been seen double 
B," says Messrs Herschel and South. This ia perhaps a 
y system, with a mean annual motion of — ^0°.S56. 

.13. 59 d Serpentis, R. A. 18" 18'. Decl. N. 0° S'. 
- The stars are of the Tth and 6th magnitude. The large one 
ing white and the small one Uice. In 1781.79 the position 
8 44° 33' np, and the distance lor 1 J diameter. In 1802.34 
^was 42° 25', and the distance 4 or 5 diameters. In 1819-61 
trure found it 40° i.', and the distant* S''.7G- 1825,54 it was 
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48P 34', and tbedistance 4".46. The increase and subsequent 
decrease of the distance " agrees," says Messrs Herschel and 
South, " with the idea of a rapid rotation of one star about the 
other in a plane nearly passing through the eye, the small star 
being at its greatest elongation about 1802. The inference is 
an interesting one, as this star seems not unlikely to furnish 
another example, in addition to those already known, of a side- 
real occultation, which the difference of colours of the two 
stars, and the rapidity of their motion, will lendcr a most ci 
ous phenomenon. 

14. 4. £ Lyric, R. A. 18" 38'. Decl. N. 39" 27. 
The stars are unequal, and both white. In 1779.85 the 

position was 56° 5' w/, and the distance 3".49. In 1803.83 
it was 59° 14'. In 1819.69 Struve made it 60° 43", and in 
1821.02, 64° 16-, and the distance 3'.76. In 1822.12 Messrs 
Herschel and South made it 64" 7', and the distance 4''.01. 
The annual change is here only 0°.19- '^^^1 

15. ^ Su^UUb, R. a. 19" 41'. Decl. N. 18° 43'. ^H 
The stars are very unequal. The large one is white, and 

the small one blue. In 1781.88 the position was 34° 10' n p, 
and distance 8".83. In 1802.46 it was 40° 41'. In 1819.74 
Struve found it 39° 32'. In 1823.69 Messrs Herschel and 
South found the position 44° 32' n p, and the distance 8°.S2. 
" The discrepancy," says Messrs Herschel and South, " be- 
tween our measures and that of M. Struve is very extraordi- • 
nary, and is the more to be lamented as these stars form, per- 
haps, a binary system." 



Art. VIII Account qf the InSf^ Penance qfGtdmugty, or 

Churuk Pooja.* By R. H. Kennedt, M. D. 
I do not recollect to have seen a description by a medical wri- 
ter of the Indian penance of Gulwugty, or swinging with the 
whole weight of the body suspended on a pair of hooks per. 
forating the integuments of the loins. The process itself is so 
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appalling to an oidinary spectator, and tlie after consequences 
seem so singulnrly disproportionate to the apparently serious 
nature of the injury endured, that it deserves considef&tioi. 

On the western extremity of the old cantonment of the Bom- 
hay Dckkan division was the village of Seroor, whence the 
station was named, and on the south eastern extremity of the 
camp was the village of Hingny, the distance betwixt the two 
being about three miles. At each of these villages was a pa- 
goda of pecuhar sanctity ; and at cert^n periods, as far as I 
can remember once in nineteen years, it was deemed a neces- 
sary ceremony that the car of Gulwugty penance should be 
dragged from Seroor to Hingny, with devotees suspended from 
the mast during the whole route. The car was dragged by as 
many volunteer labourers from the spectators as could be yok- 
ed lo it, and proceeded at a rapid rate when a sufferer was un- 
dergoing the torture ; but it remained still in the interval of 
unloosing one and fixing another, no progressive motion being 
lawful unless with a devotee pendant from the hooks. The 
spectators and ofRcials assured me that such a circumstance 
had never occurred as the car^s being unable to I'each its de&< 
tination through the want of mortifiers of their Hesh ; the peni- 
tents or devotees were always sufficiently numerous to keep 
the hooks occupied from one pagoda to the other. 

The car was four-wheeled, and about the size of an Etig. 
lish farmer's waggon, rather broader but not so iofty, of the 
coarsest possible construction, being built of half beams rather 
tlian planks, and exceedingly heavy ; upon this was a platform 
ample enough to hold about twenty persons. A mast twelve 
feet high was erected in the centre, across which, fitting on an 
iron pivot, was balanced transversely a, pole about fifteen feet 
in length, divided however unequally, the iron ring which fix- 
ed on the pivot being inserted into it about four feet from the 
heavy end, and of course about eleven from the smaller. To 
the first was suspended a square scale of wood capable of con- 
taining four or five persons, and from the latter the hooks 
hung by a chain. 

The process of the penance was as follows. A devotee, 
having the books fixed in his back, as shall hereafter be de- 
scribed, the number of persons that were requi«te to balance 
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his weight and the lever, from his greater share of the polct 
generally four or five slept into the scale at the short end of 
the transverse heam, and depressing it by their weight as low 
as the pivot would allow, to an angle of about 70°, they gave 
the cross beam a circular motion on the pivot by pulling them- 
selves round the mast, which they could touch, or were push- 
ed round by other assistants who crowded on the platform ; 
whilst the poor penitent, danghng at the fearful height of at 
least twenty feet from the ground, was swung round with a 
rapidity scarcely describable, and the car mean while dragged 
forward by the multitude till the sufferer himself prayed to be 
released from his piunful and perilous situation. The longest 
period I witnessed any one person endure the torture was 
seven minutes and a half, the generality were satisfied with two 
minutes. The bold and heroic went up with " awbrd in hand, 
and shield on arm," as if accoutred for action; the meeker 
characters held their beads in their hands, and continued re- 
peating the names of their gods. Tlie total number who un- 
derwent the penance was about fifty, and the time required for 
the car to travel from one village to the other was more than 
seven hours, two of which were spent within the limits of the 
village irfiich closed the procession, the car at that time scarce, 
ly moving onwards a foot with each individual, in order by 
6uch slowaess of advance to indulge as many as wished to offer 
themselves for the ceremony. 

The hooks were precisely similar in shape, but rather strong' 
er tlian the ficsh hooks of the London markets, the points by 
no means particularly sharp, nor the iron polished to any re- 
markable brightness. No preparatory perforation of the inte- 
gimients was made previously to introducing the hooks ; but 
they were forced through, one after the other, with as much 
unconcern as can be imagined, the operator no more interested 
lo be tender in the oflice than as if he considered the patient 
as accustomed to the ceremony, and as tittle affected by it aa 
himself. The only care was to avoid a flesh wound ; and the 
extent to which the integuments were disengaged from the 
muscles beneath, even in the youngest and stoutest persons, 
exceeding'' ' od me. To effect this the patient was laid 

on the gr 'jack violently rubbed with abundance 
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W oil ; this being dried off with sand, another friction equally 
violent took place with soap scraped into such thin fragments 
as powdered and disappeared under the hand. This heinw 
again dried with sand, the operators principal assistant, silting 
on the patient's shoulders, commenced with his heels a process 
of kneading, jerking, and working the integuments over the 
loins, so as to loosen or slacken them, with a roughness of ma- 
nual but completeness of success that, as I have already said, 
struck nie with astonishment. This being done, or rather in 
the intervals of this process, the operator continued gathering 
up bv little and little a fold of the integuments in his left hand, 
as would raise up the skin for the introduction of a seton, and 
when he had mastered as much as he could with his utmost 
exertion force up, he then shoved his hook slowly and deliber- 
ately through it, always directing the point outwards. One 
hook being fixed, the other was speedily introduced on the op- 
posite side in the same manner, the operation of fixing both 
taking generally about three or five minutes, depending upon 
the muscularity of the subject. After the patient had swung 
to his own content he was taken down by the cross pole being 
lowered nearly to the ground, from the weights at the opposite 
end removing from the scale ; then being laid flat on the ground 
the hooks were drawn forth, but without the least precaution 
to save pain, I did not observe a single instance of the skin 
having yielded or being rent. The appearance was invariably 
four wounds in a straight line, thus, o o o o, the two made by 
one hook being always four and sometimes five inches apart 
from each other. The curative process was simplicity itself. 
The principal assistant again seated himself , on the patient's 
shuulders, and applying his heels to the wounded parts labour- 
ed to squeeze out any blood or lymph that might be estrava- 
sated. One operator sucked the wounds, and another applied 
a kind of dry poultice of cow-dung and turmeric, the Hindoo 
specific for every shock that " flesh is heir to." The sufferer's 
kumur-bund (girdle) supplied the bandage, which was tightly 
applied round his loins, and he forthwith joined in the cere- 
mony of swinging his comrades, as alert and unconcerned to 
appearance, as if the whole he had undergone were but a jest. 
I had an opportunity of'examining daily, until their perfect 
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cure, seven of the devotees, who were oar battalion sepoys or 
camp followei's. In no one instance was pus formed, or did 
inflammation of any consequence whatever follow ; nor did one 
quit his duly, or apply for hospital relief. And further, I had 
reports to be relied on of nearly twenty others frdm distant 
villages, whither I sent hospital servants to make inquiries 
after the poor people who had swung, not ore of whom suffer- 
ed in any important degree beyond a temporary soreness and 
Btiflhess in the loins. >Jone but a medical man who has wit- 
nessed the process could suppose It possible thiit so little injury 
^outd I'esult flora so apparently serious an operation. The 
naUves of course think it the rairoeulous interference of the 
god Cunda Row, in whose honour the torture is endured, a 
very natural conclusion, for even among our oflficers, who in 
great numbers attended to witness the spectacle, there were not 
a few whom it was difficult to impress with a satisfactory con- 
viction that the whole was but a natural result from natural 
causes ; and that the bkilt of the operator, and the antiphleg- 
monous habit of his own constitution, was the safeguard of the 
patient. 



Art. IX, — Account of the Method (^Drawing Birds empJotf- 
ed by J. J. Audubon, Esq. F. H. S. E. In a Letter to a 
Fkiemd. 

At a very early period of my life I arrived in the United 
States of America, where, prompted by an innate desire to 
acquire a thorough knowledge of the birds of this happy 
country, I formed the resolution, immediately on my landing, 
to spend, if not all ray time in that study, at least all that 
portion generally called leisure, and to draw each individual 
of its natural size and colouring. 

Having studied drawing for a short while in my youth 
under good masters, I felt a great desire to make choice of a 
style more particularly adapted to the imitation pf feathers 
than the drawings in water colours that I had been in the 
habit of 8 ^nd, moreover, to complete a collection not 

only valu aitific class, but pleasing to every per- 
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M>ii, by adcpting a diffisrent course of representation from the 
fi^re profile-like cut figu^^^ given usually in works of that 

kind. 

The first part of my undertaking proved for a long time 
truly irksome. I saw my attempt flat, and without that life 
that I have always thought absolutely necessary to render 
them distinguishable from all those priorly made ; and had I 
not been impelled by the constant inviting sight of new and 
beatidful specimens which I longed to possess, I would pro* 
baMj have abandoned the task that I had set myselip, very 
shortly after its commencement. 

Discoveries, however, succeeded each other sufficiendy ra^ 
pidly to give me transient hopes, and reguhriiy of application 
at length made me possessmr of a style that I have continued 
€0 follow to this day. 

Immediately after the establishment of this style, I destroy^ 
ed and disposed of nearly all the drawings I had accumulated, 
(upwards of 200,) and with fresh vigour began again, having 
all my improvements about me. 

The woods that I continually trod contained not only birds 
of richest feathering, but each tree, each shrub, each flower, 
attracted equally my curiosity and attention, and my anxiety 
to have all those in my portfolios introduced the thought of 
Joining as much as possible nature as it existed, 

I formed a plan of proceeding, with a inew never to alter 
it very materially. I had remarked that few works contained 
the females or young of the diflerent species ; that in many 
cases, indeed, those latter had frequently been represented 
as diflerent, and that such mistakes must prove extremely 
injurious to the advancement of science. My plan was then to 
form sketches in my mind's eye^ each representing, if possible, 
^each family as if employed in their most constant and naturid 
avoc£ttions, and to complete those family pictures as chance 
might bring perfect specimens. * 

The knowledge I had already acquired of the habits of 
most of them enabled me to arrange my individuals in rough 
outlines, finishing probably at the time only one of the num- 
ber intended to complete it, and putting the drawing thus be- 
gjin aside, sometimes for mimiliSy and sometimes for years^» 
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I knew well that closet naturalists would expect drawings 
exhibiting, in the old way, all those parts that are called by 
them necessary diaracteristica ; and to content these gentlemen 
I have put in all my representations of groups always either 
parts or entire specimens, showing fully all that may be de^ 
fined of those particulars. 

My drawings have all been made after individuals fresh 
killed, mostly by myself, and put up before me by means of 
wires, &c. in the pretise attitude represented, and copied with 
a closeness of measurement that I hope will always correspond 
with nature when brought into contact. 

The many foreshortcnings unavoidable in groups like these 
have been rendered att^able by means of st^uares of eq\ia\ di- 
mensions affixed both on my paper and immediately behind the 
subjects before me. I may thus date the real be^ning of my 
present collection, and observations of the habits of some of these 
birds, as far back as 1805, not, however, continued always 
with the same advantages that attended me during the first 
ten years that I spent in America, for since then I have often 
been forced to put aside for a while even the thoughts of 
birds, or the pleasures I have felt in watching their move- 
ments, and likewise to their sweet melodies, to attend more 
closely to the peremptory calls of other necessary business. 

The long journics that I have performed through different 
parts of the country have been attended with many difBcul- 
tics and perplexing ilisappointmcnts, some of which have seve- 
ral times made my mind waver whether I should or should not 
abandon them all for ever. 

Being quite unknown amongst naturalists, I h^ve had to de- 
pend on my own exertions alone, without either correspondents 
or friends. I have followed slowly to be sure, but constantly 
my object. I have often listened to the different observatiotis 
of men who accidentally had made remarks on different spe- 
cies of birds, but seldom, except when with the rough hunters 
and squaters of the frontiers, have I discovered naked facts in 
such relations. This has dissuaded me from ever taking any 
account given me for granted, until corroborated cither by 
my own O' ' "oportunities or accumulated repetitions. 
The astoni - that men have to improve naitire in 
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their way, by embeliishing each of their descriptions of habits 
without any farther object in view than that of entertaining 
the better their hearers, has frequently deterred oie from lisu 
ening at all to such accounts, and has brought my physical 
system to a sohtary state of habits and manners so different from 
those that usually accompany men, that frequently I feel un- 
easy, as well as awkward, if more than one or two companions 
are about me. To the improvement of my observations I 
have found this no detriment. On the contrary, I am per- 
suaded that alone in the woods, or at my work, I can make 
better use of the whole of myself than in any other situation, 
and that thereby I have lost nothing in exchanging the pleii< 
sure of studying men for that of admiring the feathered race. 
Pursueis of natural curiosities arc extremely abundant in 
our age. New, quite unknown subjects arc those the most 
sought for. The dried skin of an exotic specimen, of which 
the colour has not been described minutely, draws all attention, 
whilst the habits of that same specimen are scarcely inquired 
after, and those of individuals more interesting, being nearer 
and more easily obtained, arc abandoned, and the plcasurei as 
' as the profit that might be derived from a complete study of 
leir manners, and faculties, and worib, are set aside. I must 
acknowledge to you that that kind of curiosity has not ani- 
mated nje half so much as the desire of first knowing well all 
those commonly about me, — a task that in itself I discovered to 
be extremely difficult, but through which I found the means 
at least drawing valuable deductions. 
I have never drawn from a stuifed specimen. My reason 
ir this has been, that I discovered when in museums, where 
irge collections of that kind are to be met with, that the per- 
generally employed for the purpose of mounting them 
possessed no further talents than that of filling the skins, un- 
til plumplyjirrmed, and adorning them with eyes and legs ge- 
nerally from their own fancy. Those persons, on inquiry, knew 
nothing of the anatomy of the subject before them ; seldom the 
tniefej^M of the whole, or the junction either of the wings and 
[•legs with the body ; nothing of their^ii* and oMurementa ; and 
once in a hundred times was the bird in a natural position. 
I would not from this have yoii conclude that museums and 
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collections of stuffed speciuiens are entirely useless. On the cod- 
trary, I think them extremely well fitted to enliance (in youths 
particularly) the desire of examining afterwards the same sub- 
jects at large in all their beauty, the only means of detecting 
errors. But in forming works entirely with a view to distin- 
guish the true from the false, nature must be seen first alive, 
and well studied, before attempts are made at representing it 
Take such advantages away from the naturalist, who ought to 
be artist also, and he fails as completely as Kaphael himself must 
have done, had he not fed his pencil with all belonging to a 
mind perfectly imbued with a knowledge of real forms, mus- 
cles, bones, movements, and, lastly, that spiritual expression of 
feelings that paintings like his exhibit so beautifully. 

Among the naturalists of the time, several who are distin- 
guished have said that representations of subjects ought to be 
entirely devoid of shades in all their parts ; that the colouring 
of the figure, that must be precisely profile, cannot be under- 
stood by the student if diflerently represented. Why then 
should the best artists of the same age give us pictures with 
powerful breadth of lights and shades ? and why, still more 
strange, should every individual who looks on such pain tings feel 
not only pleased, but elevated at the grand conception of the 
painter, and at the nobleness of the subjects being so much Hke 
through tiieir effect ? My opinion is, that he who cannot con- 
ceive and determine the vatural colouring of a shaded part, 
need not study either natural history or any thing else con- 
nected with it. 

If I have joined to many of my drawings plants, insects, 
reptiles, or views, it has been with the hope to render them all 
more attractive to the generality of observers ; and as I can as- 
sure you that all these were copied witli the same exactness with 
which all the birds are represented, you will no doubt view them 
with as much pleasure. 

Do not be surprised at finding that I have trampled upon 
many deeply-rooted prejudices and opinions attached to the 
habits of several individuals by men who had only beard and not 
seen. My wish to impart truths has been my guide in every 
instance ;— a" ''" observations respecting tliem are my own. 
^,, yJltheai 'I formedwoiks of natural history have 
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■■Itached to the representation of each species a inlniite descrip- 
tion of all their parts. This was done probably because the sub- 
jects were never or very seldom offered to view of their natural 
size; or perhaps, indeed, because these very authors were well 
aware of the want of accuracy in those figures, seldom drawn 
by themselves. In my work I wish to curtail these extremely 
tiresome descriptions ; more anxious that those who study orni- 
thology should compare at once my figures with the living spe- 
cimen, than with a description so easily made to correspond 
with the drawings by any person who merely knows the tech- 
nical appellations of each part and feathers, with the name of 
the colours chosen by authors for that purpose. 

I shall neither describe the eggs of the species that I have 
procured nor the number. A glance at the drawings will answer 
the more readily, as you will see classed under each the date of 
the season, and the average number deposited by each bird 
when ready for incubation. Not so with the nests. I would 
wish to see these so well described en masse, that the young na- 
turalists, when in the woods, would be able to know the artist 
by his work. This is often a difficult task, the more with those 
■ species who will oftentimes form their nests differently, and of 
different materials, according to localities and climate, and those 
that oftentimes take possession of that of quite another species. " 

If the greater number of figures given in a work are received 
as perfectly correct in all their parts, by comparing them with 
good specimens, and through such aa examination the author 
is greeted with public confidence, why should the reader be 
tormented with descriptions.'' Where is the amateur of paintings 
who could bear the reading of a description of the structure, 
muscles, and expression of the face of such a man as Rem- 
brandt, after gazing at the portrait of that eminent artistby him- 
self ? The study of ornithology must be a journey of plea- 
sure. Each step must present to the traveller's view objects that 
are eminently interesting, varied in their appearance, and at- 
tracting to such a degree, as to excite in each individual thus 
happily employed the desire of knowing all respecting all he 

I would have liked to raise an everlasting monument, com- 
memorating with a grand effect the history and portraits of the 



Si Account of the Cave ofBooban, 

birds of America, by adding to each drawing of a single spe* 
cies a vignette exhibiting corresponding parts of the country 
where the specimen is most plentifully found ; but having no 
taste for landscape-painting, and unable to employ a competent 
assistant for such a purpose, I with deep regret have relinqiush- 
ed the idea. I mention this to you, my dear friend j with h(^>es 
that at some future period some one better seconded by pecu- 
niary means or talents may still engage in the und^brtaking. 
Sorry, notwithstanding, that as time flies Nature loses its pri- 
mitiveness, and that pictures drawn in ten, or twenty, or mcH^ 
years, will no longer illustrate our delightful America pure 
from the hands of its Creator ! 



Art. H.'^Account of the Cave qf Boohan^ near Ptrnduah^ in 

the Cossyah Mountains. 

In perusing a number of the Calcutta Journal published 
some years ago, we were particularly struck with the descrip^ 
tion of a remarkable cavern in the Cossyah Mountains, writ- 
ten by M. Duvaucel, a Frenchman. We were desirous of 
transferring to our pages that account of so remarkable an ob- 
ject ; but we were deterred from doing this by the dread of 
•imposing upon our readers for truth what might turn out to 
be an entire fiction. We accordingly wrote to a correspon- 
dent in India, to whom this Journal is under many obliga- 
tions, to ascertain if there was such a cave, and if possible to 
obtmn a description of it. We have been accordingly favour- 
ed with the following materials. 

Captain Fisher, surveyor of Sylhet, accompanied by Major 
Watson, Captain Wildman, and Mr Sullivan, went to explore 
•the cave. They took with them two miles length of twine^ 
and fastened one end at the mouth of the cave, in order to 
measure the distance to which they penetrated. The follow- 
ing description of it was drawn up by the learned editor of 
the Calcutta Government Gazette, from materials furj^ished 
by Captain ' ^^ 

The ca^ is situated in one of the lower ranges 

of the C( ^, at the distance of about iluieo 




near Punduah, in t/ic Cossi/ah Mountai/i3. 



rs' walk, in a north-east directioD from the Bazaar 
duah, and at an elevation, probably of six hundred feet above 
the adjacent plains. The access to it is by no means difficult, 
though the passage of three hills, which occur in the last 
hour's journey towards it is fatiguing, as the ascents, though 
short, are singularly steep, one of them actually subtending an 
angle of 46°. These hills are tomposed of sandstone, but 
their bases are strewed with fragments of various rocks, 
chiefly granite and limestone, apparently the debris from the 
higher regions of the mountain chain. The mouth of the ca- 
vern, which is found in the face of a limestone mountain, is 
not in itself remarkable, neither do any external circumstan- 
ces indicate the existence of the vast hollows to which it affords 
access. The aperture is small, its dimensions precluding the 
intrusion of more than one person at a time, and the entrance 
is completed by a scrambling descent of about thirty feet over 
masses of rock to a comparatively level space, which, however, 
is involved in total darkness. By the aid of lighted torches 
it may be here seen that the cavern has already expanded 
considerably, and that its sides are covered with numerous 
stalactites, crystals, and petrifactions, all, however, of the 
limestone family, of which rock alone the cavern is entirely 
formed. The passage here is about twelve to fifteen feet 
in width, and the height varies from about twenty to forty 
feet, estimated from the base to the highest part of the natu- 
rally arched roof. In advancing, this latter dimension of the 
cavern is found to vai-y greatly, sometimes increasing to seven- 
ty or eighty feet, and at others diminishing to ten or twelve. 
The breadth, however, continues nearly uniform. These re- 
marks apply solely to the branch which appears to have been 
always followed by the few Europeans who have visited the 
cavern, and which has been explored from the entrance to the 
distance of about a mile, where a steep and wide cavity fills 
up the whole breadth of the passage, and presents an obstacle 
to further ingress, which, owing either to want of tuue or pro- 
per conveniences, no one has yet surmounted. 

When the party had run out one mile of the rope they wore 
stopped by tins cavity, which resembled the interior of a ca- 
thedral. About fifty yards from this all farther passage was 
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prevented by 9 chasm about forty feet deep, whkb it was im^ 
pomble to descend without a ladd^, so that the pairty waa 
obliged to return. 

The general direction of the branch which was now vidted 
is north-east, a course from which may be inferred the probu 
ble existence of a debouche in the opposite face of the mouil^' 
tain, an inference which is strengthened by th0 &ct» tliat a 
cold blast of air is sensibly felt in most parts of the oayj^m,: 
Perhaps the most remarkable appearances which offer tbein^ 
selves to , notice in an examination, however cursory, of this 
curious phenomenon, are the numerous fissures or openings,- 
which occur lU various altitudes in the »des, and which seem 
to form the entrances of new branches or ramifications, by 
which the mountain should appear to be perforated in ^very. 
direction. 

A few days after Captain Fisher and his party returned.^ 
Mr Ellis, accompanied by Mr Wardlaw and Lieut^uint 
White, visited this cave, and passed two days in it. They 
slept, in it, and examined the different courses, but theyoould* 
not advance so far in any of them as in the one which led to^ 
the chasm. 



* • 



A^T. XI- — Account (^ the Fossil Bones discovered on the Ifft 

hank qfthe Iramadi im Ava* * 

The collection of fossil bones brought from Ava by Mr Gnaw- 
ford is very large, and consists of fossil bones, fossil shells, and 
fossil wood. 

Of the fossil bones the most numerous and remarkable are 
those of an animal about the size of a large elephant. In the^ 
sketch given in your paper of the late mission to Ava these' 
are stated to be the bones of the mammoth. This is a mistake. 
The mammoth is an extinct species of the elephant; differing 
frbm the two Bving species, the African and Indian. The rc^ ' 
mains of this animal have only been found in Europe, and 
chiefly in Siberia. The Burman fossil bones are unquestion- ' 
ably those o^ stodon, as may be clearly seen by com- 

*. From the C Oc^iU, March SI, 18^7. See page 4d, . 
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paling, as I liavc dune, Uic grinders with those of the Indian 
dephRnt, aa well as the accurate descriptions and represcntationa 
of both in the work of Cuvier. In the different species of ele- 
phants the crown of the molares or grinders is marked by Su-- 
perficial transverse bands. In the mastodon the form is wide- 
ly different, the crown being marked by deep transverse fur- 
rovs and ridges, the latter divided into two or more obtuse py- 
ramidal points or mamillEe. It was this singular appearance 
which made die mastodon along time be considered erroneous- 
ly as a carnivoruus animal. Five species of the genus masto- 
don are supposed by Cuvier to have been discovered, and I- 
ima^ne tlie bones now under consideration will be found to 
constitute a sixth species, for the motares, on whicli he princi- 
pally rests for his specific distinctions, differ very materially 
from the representations which he has given of tlie ascertained 
spedes. The mastodon of Ava, if it be a distinct species, will 
he found equal in size to the great mastodon of Ohio, which is 
reckoned to be equal in size to the Indian elephant. Agrinder 
which I examined measures in circumference between sixteen ' 
and seventeen inches, and the circumfereuce of a humerus round 
the condyles is not less than twenty-five inches. Several of the 
grinders and bones, however, apparently of an animal of the 
same species, arc much smaller than these, but this is probably 
un account of their belonging to younger individuals. I need 
hardly observe that our mastodon, like otliera of the same ge- 
nus, and all the species of the elephant, had tusks. Several 
fragments of these, but no entire tusks, are contained in the 
collection. 

The next most remarkable remains of the collections after 
those of the mastodon are those of the fossil rhinoceros. There, 
are several molarcs of an animal of this genus in the collection. 
Cuvier describes four species of the fossil rhinoceros to liave 
been ascertained, all differing from the living species. The 
bones now found bear a striking resemblance to one of the sp^, 
cies represented by Cuvier, but the molares are considerably, 
larger than any of those which he has represented. 

The collecliun seems to me to afford evidence of the exieU' 
eiKe of two other animals of the same family with the..e}e-> 
pbant, mastodon, and rhinoceros, at least teclli which I have 
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we&i in it exactly resemble two species of a genus r^resented 
in tbe work of Cuvier, and to which he gives the name of 
Jmihracoiherium. 

The odier teeth of quadrupeds which exist, and whidi I 
am able to recognize, are those of an animal of the horse kind, 
and those of an animal of the ruminant family, apparently tsf 
die sixe of the buffido. There are of course a great many 
bones whidi I have not the skill to determine. 

Among the remains are numerous q)ecimens of those of a 
crocodile, which I conjecture to resemble the long-nosed alliga- 
tor of the Ganges, the native name of which has been corrupt- 
ed by naturalists into GaviaL It is singular that this deaccip. 
Am of alligator, as £ur as we know, is not at present jbund in 
ih^ rivo^ of Ava. 

In the same atuati<m with the bones were found ccmsider- 
aUe quantities of fossil shells. Some of these were filled widi 
blue clay, but far the greater number with hard siliceous mat- 
tor. The shells which I have seen are of the genus Turbo and 
genus Tellina, and the productions of fresh water, although 
diey do not, at the same time, resemble > the present shells of 
the lakes and rivers of the neighbourhood. 

The fossil wood is found in the same situation with tbe 
bones and shells. This is in vast quantity, the hills and ra- 
Tines being strewed with blocks and fragments of various sizes, 
some of them five and six feet in circumference. 

Tbe fossil remains now sketched are found on the left bank 
of Irawadi, and within four and six miles inland from the 
river, between the 20th and 21st degrees of north latitude, and 
dose to the celebrated wells of Petroleum. The aspect of the 
country b very remarkable. It is composed of sand-hills and 
narrow ravines, very sterile, and for a tropical country very 
deficient in vegetation. Among the sand there are beds of 
ivravel, with ironstone and calcareous breccia. The whole is 
evidently a diluvial formation. The few scattered trees whidi 
^t in this tract consist of some Acacias, a Celtis, a Rhus^ a 
larringtonia, *& Zizyphus, and some Indian fig-trees. To say 
fhother or not the fossil timber found belong to the same spe- 
iM as these would be a matter of difficulty ; but, upon the 
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whole, it may be Biiid, that the blocks appear too large to war- 
rant a belief that it docs. 

The fossil bones, as well as the shells and wood, are all 
found superficially, or rather indeed upon the surface, for all 
of them were more or less exposed. Notwithstanding this ex- 
posure they have suffered very little decomposition. They 
are not rolled or suffered from attriuon, for their sharp edges 
and processes arc preserved with great distinctness, the infe- 
rence from which is, thai the individuals to whom they belong- 
ed died, or were destroyed on the spot on which they are now 
found. In one respect the bones differ essentially from all 
fossil bones of which I have heard. They are complete petri- 
factions, and all of them more or less deeply coloured with 
iron. Their substance is siliceous, and some of them arc so 
hard as to strike fire with steel. This no doubt accounts in a 
good measure for their perfect state of preservation. 

The wild quadrupeds of the neighbourhood at present are 
a leopard, a cat, a deer, and the hog. The bones of these do 
not seem to exist among the fossil remains, nor is there any 
evidence of those of the elephant, or of any carnivorous ani- 
mal. As amongst similar remains in other parts of the world, 
not a vestige is to be discovered here of the human skeleton. 

I need hardly attempt the refutation of the idle notion which 
has been entertained by many, that the fossil remains found 
on the banks of the Irawadi have been generated by a petri- 
fying quality in the waters of that river. Abundance of or- 
ganic matter may be seen on the shores of the Irawadi, both 
animal and vegetable, undergoing the common process of de- 
composition as elsewhere. There can, I think, be no doubt 
that the fossil bones, shells, and wood, are here, as similar re^ 
mains are admitted to be elsewhere, all the result of the last, 
or one of the last, great catastrophes which changed the face 
of the present globe. Tliey are in fact the remains of a former 
stateof our world, when the greater numberof the present racea 
of animals had no existence, and above all, before man was 
called into existence. 

The collection is altogether both extensive and curious, and 

fmorc worthy of attention, since it is, as far as I am aware, 
first of any moment that has ever been discovered in the 
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East. I shall be anxioua to hear that it falls into the hands'tof 
those who are capable of appreciating and examining it. 

We hbve been promised a selection from these bones for the 
tnuseqm of the Royal Society of Edinburgh^ and we may 
therefore have an opportunity of resuming this carioUi^ sub-t 



Ai^T. XII.<— On the Mean Temperature of the Equator^ a$ 
deducedjrom Obeervations made at Prince of Wdlefs Idandi 
Singapore^ and Malacca. By David Brewsteb, LL. Hi 

. F. R. S. Lond. and Sec. R. S.Ed. 

I HAVE already had occasion to treat of the subject of the 
temperature of the equator in consequence of Mr Atkinson^s 
Mtempt to controvert the deductions of Baron Humboldt, 
which I had used as the data for my climateric formulae, and 
to fix the tropical heat at a much higher degree than had been 
ilone by any preceding author. 

From observations made at various places in Ceylon and 
Batavia, I was led to conclude that the mean temperature of 
the equator did not exceed SO^, * Since that time I have 
taken measures to obtain observations made still nearer the 
equator, and I have been in expectation of receiving theni 
through the kindness of a correspondent in India, whose zeal 
fdr the promotion of science is unbounded. 

I observe, however, in the last part of the Transactions qf 
the Royal Asiatic Society -f- a series of meteorological obser-* 

- • See this JourncLl, No. xi. p. 117 — 120. In the same Number, p. 136, 
we have given an abstract of Baron Humboldt's own able defence of his de* 
ductions. 

t We earnestly hope that Mr Colebrooke, the distinguished director of 
this flourishing institution, will use the influence which he possesses in 
recommending the establishment of meteorological registers in different 
parts of In4ia, and in collecting and publishing in the Transactions of the 
^isvttic Society the various meteorological observations which are madd 
throughout our extensive dominions in the East, especially those made tieaf 
the equator. The council of the Asiatic Society of Calcutta have^ wo ob- 
serve, taken ibiect, and we expect much firom the 
«ned zeal of * s the subject of climate is so inl 
ooimeeted wi; he human frame, we take the U 
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Yadons made at Prince of Wales's Island^ within 6^ of the 
equator, and at Singapore and Malacca, within l^and S^ of it, 
and as these are the very points where observations ha\e \jieen 
most wanted, I have endeavoured to deduce from them the 
mean temperature of these places, and thus to determine the 
mean heat of the equator itself. This element is one of the 
most important in meteorology. It is not only necessary for 
ascertaining the law of the distribution of heat in different 
latitudes ; but, by its accurate determination in difierent meri- 
dians, we may expect to throw light on that curious specuW 
tion, in which a connection is supposed to exist between the 
distribution of heat and the distribution of the magnetic in- 
fluence over the globe. We shall begin with the observations 
at Singapore, as being made nearest to the equator. 

1. Singapore. 

North latitude P M. East long. 104?. 

The observations at Singapore were made with instruments 
kept under a thatched bungaloo by Lieutenant^Colonel Wil- 
liam Farquhar. They were made at six in the morning; at 
noon, and at six in the evening. 

1822. 
Mean annual temperature at 6^ and 6^, - 79® 45 
12'* noon, - 84 

In order to deduce the mean daily temperature from these 
observations we shall make use of the corrections deduced 
from the hourly observations made at Leith Fort for 1824 
and 1825. The mean daily temperature, for example, ex-t 

suggesting to the Medico- Physical Society of Calcatta the propriety oT 
taking it under their patronage^ and of thus adding greatly to the abeady 
high inter^t which their memoirs possess. 

It would he of the greatest importance to meteorology if a set of hourly 
meteorological observations could he instituted at Calcutta^ Bombay, Ma- 
draSy Singapore, Malacca^ and some station on the elevated plains of Hin- 
dostan. What we have been able to accomplish at Leith, and to continue 
for four years, and what has been accomplished more recently at Christi- 
ania an4 Drontheim by Professor Hansteen, may surely be easily exeented 
vLajia^jf^ genial sky of the East, and by means of the wealth and leisure 
re abound. 
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oeedi that of &» a. m., and 6** p. m. by 0^ 29) and is less than 
that of noon by 2^ 51. Hence we have 

Mean daily temperature deduced from that 
of6**and6»>, - - 79^74 

■ 12 noon, 81 49 



Mean of the two, 80*^ 47 

As the corrections now af^Iied belong to a northern 
marked with the vicissitudes of summer and winter, they can« 
not be strictly applicable to tropical regions, where the varia- 
tions in the monthly temperature are so exceedingly small. 
We have therefore deduced the corrections from the hourly 
temperatures of the three summer months, during which the 
valuations of the daily curve must have a greater resemblance 
to those of the torid zone. These corrections, though differ- 
ent from those used above, produce, as will be seen presently, 
very little difference in the mean results. These corrections 
are — 3.08 and — 8.00, and they give. 

Mean daily temp, deduced from 6*> and 6^ . 79° 87 
i 12 noon, 81 80 



^eanofboth, 80^18 
Hence the mean annual temperature of Singa- 
pore for 1822 was - - - - 80° 18 

1823. 
Mean annual temperature of 6*^ and 6** - 79° 
■ 12 noon, 83 7 

By applying the same corrections as before, viz. those dedu- 
ced from the summer months, we have 

Mean daily temp, deduced from 6** and 6** - 78° 92 
' 12 . 80 70 



Mean of both, 79* 81 
Hence the observed mean annual temperature 

of Singapore for 1823 was - - 79° 81 

And the observed mean annual temperature of 

1822 ' - - . . 80 00 



\ ' 
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Mean annual temp, calculated from my formula 
of T = 8V 8 sin. D + 1, . . 8P 80 



Difference, 1^36 

2. Malacca. 

North latitude 2P 16'. East longitude 102° 12'. 

The observations at Malacca were made ia 1809 by Lieu- 
tenant-Colonel William Farquhar, and the instrument was 
kept within the Old Government House. 

Mean annual temperature at 8** * - TT 67 
4 - - 82 88 



ritaavf 



The corrections deduced from the Leith observations are -f* 
1® 24 and — 2* 97, which gives 

Mean daily temperature deduced from 8^ - 78° 91 

4^ . 79 36 



I* 1 01 



Mean of both, 79^18 

But by applying the corrections deduced from the summer 
months only, viz. + l"* 24' and — 3° 95', we have 

Mean daily temperature deduced from 8^ • 78® 91 
^ 4*" . 78 38 



Mean of both, 78° 66 
Hence the observed mean annual temperature 

for Malacca for 1809 is - - - 78° 65 

Do. calculated from my formula T = 81° 8 sin. 

D + 1, 81 02 



Difference, 9P 3^ 

8. Prince of Wales's Island. 

North latitude 6° 25'. East longitude 100° 19'. 

The observations at Prince of Wales's Island were made 
for 1816, 1816, 1820, 1821, and for 1823. They were taken 
in George Town, and those for the two latter years were made 
in the Library. We have also a set made on Government 
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BSll, but as we do not imow the be^ of this stadon we 
cannot use them in the present inquiry* 

1815-16. 
The observations for this year extend A:om June 1815 to 
July 1816. They were made at intervals of three hours, viz. 
at 6^ 12**, 3, and 9^ p. m. 

Mean temperature at 6^ a. m. - ^ - 76** 1 

12 noon, - - - 79 6 

3 p. M. - - - 81 5 

9 P. M. - - - 79 I 

Tbe corrections for these hours deduced from the observa- 
tions at Leith are + 2° 61 ; —58°^; — 8? aft; — ^43. 
i)ence we have 

Mean daily temperature deduced from ff* - 78° 7 

■ i- 1« * 77 1 

— . 3 - 7»*^ 

• • •' • 9 - 78 7 



Mean of the four, 78* 2 

But by applying the corriections taken from the summer 
months, viz. + 3° 5 ; — 2° 9 ; ~ 3° 9 ; + 0° 7, we have 

Meati daily temperature deduced from 6^ . 79^ O 

12 - 76 7 

3 , 77 6 

— 9 ^ 79 8 



»«-«■ 



Mean of these, 78° 4 

Hence the mean annual temperature of Prince 
of Wales's Island for 1815-16 is - - 78° 4 

-.-.^-^ 1820-21. 

tIic observations for this year were made at 7** a. m. 12 
noon, and 4 p. m., and the results were. 

Mean annual temperature at 7** - - -. 77° 8 

-^ '. 12 - . - 81 6 , 

^ — " 4 - - - 83 1 

The QQt ^ - *h^se hours deduced from the observ^^ 
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dons at Leilh, are + I'' 08; + S* 51 ; +2^ 973. Hence 
we have 

Mean daily temperature deduced from 7^ 
. 12 

^ .4 

Mean of these, 79° 67 

But by applying the corrections taken from the summer 
months, viz. + 2®. 46 ; — 3°.03 — 4.24 we have 

Mean daily temperature deduced from 7^ - 80° 3 

12 . 78 6 

^ 4 - 78 9 



79° 


8 


79 


1 


80 


1 



Mean of these, 79® ^6 

Hence the mean annual temperature for 1820-1 is 79^ 26 

1828. 
The observations were made only on the first eleven months 
of this year, and were recorded at 8\ IS'', and 4^. 
The results are as follows : 

Mean temperature at 8** - - , 78° 85 

12 • . 82 90 

— r^ 5 4 . . 88 89 

The corrections for these hours deduced from the Leith 
observations are + 1°.24 ; — 2°.61 ; — 2°.97, and we have. 

Mean temperature deduced from 8^ - 80° 09 

— 12 '- 80 89 

4 . 80 9* 



Mean of these, 80° 47 

But; by ^plying .the corrections taken from the summer 
months, viz. + 1° 26 ; — 3'.08 ; — 4^24, we have. 

Mean temperature deduced from 8^ - 80° 10 

.- — 12 - 79 87 

: 4 . 79 65 



Mean of these, 79° 87 
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Hence the mean annual temperature for 1823 is 79^.87 

We therefore have \ 

Mean annual temperature for 1816-16 - 78*^ 4 

^ \ 1 182(V-21 . 79 26 

: : 1828 . 79 87 



Mean of these, 79"^ 18 

Observed mean annual temperature of Prince of 
Wales's Island from three years observation. 

Do. calculated by my formula of T = 81^8 

sm. D + 1 - . . 79 93 



Difference, 0^75 

From these calculations it appears that the mean tempera- 
ture of three different points of the Malay Peninsula is lower 
than that which is deduced from formulae founded upon 
Humboldt'^s estimate of the equatorial temperature. As we dq 
not know the altitude of the places of observation, a slight in« 
crease must be made in reducing them to the level of the sea ; 
but this is too small to alter in any way the general conclusion 
which the observations authorize. , 

If we now deduce from the same observations the mean tem- 
perature of the equator by means of the formula. 

T 

Equatorial temperature = r-r we shall have 

cos. lai. 

Mean temp, of equator from Singaporeobservations 80° 08 

-— Malacca do. 78 71 

I ■ ■ Prince of Wales do. 79 63 



Mean temperature of the equator^ 7^ ^2 

Hence it follows that the mean equatorial temperature is 
considerably less when deduced from the observations made in 
the Malay Peninsula, than when it is deduced from the obser- 
vations in Ceylon, Batavia, and Hawai, as the following table 
shows. 

3 
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[Mean temp. cq. from Ccyloii observatioi 

Batavia tlo. 

I Hawai tlo. 

— ^^— Malay reninsuja do. 



No. ofseiB 
of observation . 



' The mean of which, taking into account the 

number of observations in each set, is - 80° 4<4 
We may therefore safely conclude from these results, that 
in Using the mean temperature of the equator at 81 J% Ba- 
ron Humboldt has exhibited that sagacity which characte- 
rizes all his researches; and thatthe climateric formulas in which 
we have adopted his determination represent better than any 
other the great masa of observations which have been made in 
the different parts of the globe. Even if the observations at 
Pondicherry • were made with care, and at those times of the 
day which ^ve the mean daily temperature, it would be un- 
philosophical to regard such a solitary example of high tem- 
perature OS affecting, in the slightest degree, general results de- 
duced from numerous observations, made at various and distanL 
points of the equinoctial zone. 



AaT. XIII, — A Meiallurgic Memoir on the Nature and 

^Siatary of the Argillaceous Carbottate of Iron. By Hugh 
CoLctuHOUN, M. D. Communicated by the Author. (Con- 
tinued from vol. vii. p. 242.) 

These are the general mineralogical features which distinguish 
the ironstone. We shall now proceed lo divide the subspecies 
into its principal varieties. 

1. Common Compact Argillaceous Carbonate of Iron. This 
is the general type of the species^ and, as such, the extreme 
variations of which it is susceptible in colour, fracture, texture, 
and hardness, have been already noticed. It is sometimes so 
much impregnated with bituminous matter, that its external 
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appearance assumes the resemblance of bituminous schist, and, 
occasionally, even of certain coals. 

2. Nodular or Reni/brm Ironstone. The characteristic of 
this variety is its occurrence in detached, subglobular, or irre- 
gularly shaped masses. A considerable variation is found to 
prevail among the different specimens in this class. Thus the 
structure, which is generally uniform and compact, is some- 
times changed to concentric lamellse, especially when the ex- 
ternal surface has undergone decomposition. Sometimes, also, 
the nodules, instead of being solid throughout, contain a cavity 
in the centre. This cavity is occasionally empty, at other 
times it contains some extraneous body. In most cases, this 
enclosed matter consists of crystallized carbonate of lime. It 
is sometimes abundant enough to fill the entire hollow, though 
generally it merely occupies it partially, in the form of a regu- 
lar geode, shooting out at the same time in thin veins towards 
the exterior surface of the nodule. A specimen of this de- 
scription formerly received the name of sepiarium, or ludus 
Helmoniii. In other instances, which are of much rarer oc- 
currence, the cavity includes a quantity of the ironstone itself 
either in the state of a powder or in the form of a detached 
and solid boll. When the latter case occurs, and the entire 
nodule is shaken in the hand, a rattling sound is heard to pro- 
ceed from the interior, and it was on listening to this property 
of a somewhat rare variety of ironstone, that the ancients con- 
sidered it to be a quality sufHciently unusual and unaccount- 
able, to justify the idea that the stone itself possessed some 
excelling and peculiar virtue. They accordingly held it to be 
an amulet of great value, and esteemed it a sovereign preser- 
vative, and remedy against diseases. It received the name of 
tBtites or eaglestone, from a belief that the eagles transported 
it to their nests. 

iJ. Colvmnar or Concretionary Ironstone. The occurrence 
of tliis variety of the ore is rather uncommon. It consists of 
columns which are aggregated together, and lie in a direction 
parallel to each other. These ccmcretions are sometimes con- 
nected by a thin crust of carbonate of lime, but at other times 
they appc) ijatregated together without any extraneous 
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cement, in the same manner as the columns which compose a 
mass of starch. 

4. Oolitic, Lenticular, or Granular Ironstone. The cha- 
racteristic of this variety, (which is found chiefly imbedded in 
schist,) consists in its being formed of an aggregation of round- 
ed particles of the mineral, cenerally held together by the in- 
terposition of some extraneous cement. Several remarkable 
specimens of this variety have been described by the French 
chemists, one or two of which deserve to be particulsirly noti- 
ced. In the AnnaUa des Mines, vol. iv. p. 355 and 633, M. 
Berthier has described two sorts of granular ironstone. The 
first was found at Ansiin (departemcnt du Nord,) associated 
with coal, and was composed of globular grains of the size of 
amall peas, agglutinated together by a bituminous schist. The 
second was obtained from the vicinity of the village of Pou- 
nun, in the department of Yonne, and was remarkable for its 
occurrence in a tertiary formation where it seemed to be con- 
temporary with potter's clay. This sort was found in round- 
ish masses of various sizes, some of them very large, irregu- 
larly distributed through a ferruginous sandy clay, situated in 
the neighbourhood of a bed of ochre. The globules were 
weakly cemented together by a thin incrustation of grey co- 
loured clay, which quickly softened when immersed in water. 
Another remarkable specimen, in which the grains were found 
to be strongly bound together by bitumen, is described by 
MM. Combes and Lorieux. * It was taken from a pretty 
thick bed, in the immediate vicinity of a stratum of coal at 
Lasalle (Aveyron.) The grains were of a greyish colour, 
which strongly contrasted with the dark hue of the cement. 
The composition of the ore was rather remarkable, and as it 
differs materially from any of the analyses of the British spe- 
cimens which have been given in an earlier part of this treatise, 
we shall take this opportunity of mentioning it here. The 
principal constituent was carbonate of protoxide of iron (in 
the proportion of 62 per cent.) mixed with small quantities of 
the carbonates of lime and magnesia, and with not less than 
17 per cent, of bitumen and water, and 11 J per cent, of sul- 

• Annalri dei Mines, viii, 631. 
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phurct of iron. Massive pyrites occurred abundantly in the 
neigh boil rinfj beds, but that which existed in the mineral was 
in a state of such extreme division, that it could not be obser- 
ved even with ihe aid of a magnifying glass. 

5. The last distinct variety of the ore may be made lo in- 
clude all the minute varieties of external furm, which are the 
result of the contact of some organized body, as a 6sh, a shell, 
a vegetable. All these are not uncommonly met with. M, 
Berthier has given a particular description of a specimen of 
this kind, which affected the form of trunks of trees. It was 
found in a district (depnrtement du Cantal) belonging to an 
alluvial formation. • 

It is worthy of remark that in every specimen of this ore, 
the partial decomposition of the carbonated protoxide of iron, 
(a process of frequent occurrence,) has the effect of introdu- 
cing into the composition of the mineral a mixture of the per- 
oxide of iron or of the hydratcd peroxide, according to dr- 
cumstances. The hydrate thus formed is occasionally met 
with, prevailing over a considerable tract of country, j.. It is 
always found to retain the form of the original carbonate, 
whether that had existed in the shape of bands, nodules, or 
otherwise. In general it possesses most of the characters of 
common iron ochre : but, as the transformation of the carbo- 
nated protoxide into the hydratcd peroxide docs not seem to 
occasion any sensible diminution of the bulk of the ore, it is 
of lighter specific gravity than the genuine haematites. ■}■ The 
infiltration of water, acting in a slow and imperceptible man- 
ner, seems to be the cause which produces this decomposed 
form of the ore. 

There arc many localities, however, where the hydrated 
peroxide of iron is never observed, but where, on the contrary, 
it is an extremely frequent occurrence to find a portion of a 
stratum converted into the simple peroxide. We possess the 
strongest reason for believing that the decomposition of the 
ore, on all such occasions, has been effected through the agen- 
cy of heat. Whenever the stratum of ore is observed to have 

• Jo«rna' ; xxvii. 4JT. 
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undergone this alteration, it is very generally found to Iiave 
come into the vicinity of wkinstone. And the individual cha- 
racters of this rock, as well as its geological relations to the 
strata in which it occasionally makes its appearance, conspire 
to prove that it Ijas been forced up from beneath in a state of 
igneous liquefaction, among the minerals which compose the 
coal formations at some period subsequent to their consolido- 
tion, and that it has, of course, induced more or less alteration 
upon them, in proportion to their comparative liability to suf- 
fer decomposition from the application of heat. The colour 
of the ironstone thus altered depends both on the extent to 
which the decomposition had proceeded, and on the nature of 
the extraneous ingredients which it hap])ened to contain: it 
varies from red to purple and reddish black. 

The iive subdivisions above described seem to mark the 
leading varieties which occur in the ironstone. The next 
point of view in which we have proposed to regard it is its ge- 
ological character. In this part of the subject we shall confine 
ourselves to giving a rapid and general delineation of the most 
prominent features of its history. 

One of the most striking geological peculiarities of the ar- 
gillaceous carbonate of iron, is its almost universal occurrence 
in the immediate vicinity of a stratum of coal. How import- 
ant this circumstance is to the manufacture of iron, we shall no- 
tice afterwards in speaking of the smelling of the ore, but at 
present we shall only remark that so invariable a connexion 
appears to subsist between the two minerals, that the discovery 
of the one in any situation, is the surest proof which can be 
obtained of the near vicinity of the other. In those immense 
isolated basins, the independent coal formations, which are 
found scattered throughout Britain, and many parts of tlie 
continent of Europe, the ar^llaceous carbonate of iron is al- 
ways found to constitute a component mineral. It belongs 
therefore to that portion of the crust of the earth which has 
been distinguished by the appellation of secondary. There 
are some continental mineralogists, indeed, who state that it 
has also been found occasionally associated with minerals of 
the transition series ; but if the fact be so, at least no instance 
of it appears to have yet been met with in this country. 
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In many respects the geological habitudes of this ore are 
very analogous with those of the other minerals of which the 
coal basins are composed : they are distinguished however by 
Eome peculiarities of theirown. Thus the ore generally occurB 
in regular strata, more considerable in point of number than 
extent. In ordinary cases, the strata dip from the directly 
horizontal position, with a declination varying from one yard 
in four, to one in ten. But there is no particular angle of in- 
clination to which they are limited. They are sometimes found 
lying quite horizontal, and, on other occasions, where the for- 
mation has undergone some violent convulsion, they suddenly 
rise up in a direction which is nearly vertical. Faults or dykes 
also occasionally make their appearance in the strata of iron- 
stone, as in the other strata which compose the independent 
basin, and these, without their occurrence being always refer- 
able to any adequate apparent cause, have the effect of abrupt- 
ly breaking the continuity of the bed of ore, and of either ele- 
vating or depressing the whole succession of strata, however 
they may be composed, on one side of the break, for several 
hundred yards out of their natural course. In this manner 
these dykes completely disjoin what seems formerly to have 
been connected, and severely perplex ihe miner whose opera- 
tions are often thereby brought to a sudden and unexpected 
pause.* 

It seldom happens that a single stratum of the ore is disco- 
vered by itself, and apart from all connexion with other beds 
of ironstone. On the contrary, the strata which occur toge- 
ther are often very numerous, varying from about ten to thirty 
or forty, in the same tract of country, but all of them differing 
both in the chemical and mechanical constitution of the ores 

"It may be observed that tlie maimer in which tlie miners use the term 
rfyte is not strictly accurate, for they apply it in Jifcriminately to every di»- 
tuibance which takes place in the equable and progtesbivc extenaiou of 
Btrala. In its correct application, however, the term is nearly synonymoui 
with vein, and denotes a vertical fissure which is filled up witfa Eome fo- 
reign mineral. An abrupt elevation oi depression of ittrata, un.nccotnpanied 
by the interposition of any extraneous body, is, properly speaking, a fl^ 
The very coi iirrence of faults compounded of the allp and dyke 

has probab - of these two terms being so frcquenlly con- 

founded. 
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themselves, and also in the nature, extent, and relative position 
of the beds of other minerals which are contiguous to them. 
Sometimes the several strata of ore have a considerable num- 
ber of layers of argillaceous schist, as slate-clay, elay-slate, bi- 
tuminous schate, &c., or coal, or limestone interposed in every 
variety of arrangement between them ; and more rarely there 
are found to be beds of marie, sandstone, indurated clay, &c., 
which similarly alternate with these strata of ore, and with 
each other. But it does not always happen that two strata of 
the ore are separated by any niitnber of interposed minerals, 
or that they are situated at any distance whatever from each 
other in the coal formation. They are often found lying the 
one superimposed immediately upon the other, and yet each 
completely distinct in its properties and compoMtion. It is 
indeed impossible to discover any general principle of arrange- 
ment as prevailing among the various strata which compose 
the coal basin. 

In so far as we have hitherto examined, the general geolo- 
gical character of the iron-ore is completely analogous to that 
(rf the other minerals composing the coal rorniation. There is, 
however, one very tlccided and anomalous peculiarity of occa- 

ftinonal occurrence, which distinguishes it from all the others. 
tit is not always met with in the shape of a continuous strati- 
is, as the schist, the coal, the limestone occur in their 
Kspective beds ; but on the contrary, it is very frequently di^ 

*tributed in distinct, independent nodules which are found im- 
bedded, in very different degrees of abundance, in some other 
mineral. It sometimes happens that these nodules lie in a 
horizontal position, and at regular distances from one another, 
forming, in fact, a regular stratum, which is excavated as eager- 
ly by the ironsmeUer as the ordinary uninterrupted strata. 
More frequently, however, they are disseminated in the most 
promiscuous manner throughout the whole extent of the stra^ 
turn in which they exist imbedded, and are found abundantly 
in some parts of the stratum, while in others not far distant, 
they are altogether wanting. A regular stratification of no. 
.dules is termed a line of balls by the miners ; when irregularly 
diffused, they are called Jlying balk or lunkers. The former 
seem to occur exclusively in argillaceous schist, the latter, for 
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die most part also make (heir appearance in schist, but they are 
occasionally found imbedded in other minerals, such as indu- 
rated clay, limestone and coal. • A continuous stratum of the 
ore is termed a band of ironstone. 

The banch of ironstone are found to vary in thickness from 
half an inch to sixteen inches, but they most frequently run 
from six to eight inches thick. 

The balls or nodules have generally a flattened form, and it 
is invariably observed that the long diameter hes in a direction 
strictly parallel to the stratum in wliich they are imbedded. 
They present themselves of every size from a few inches to four 
or Ave feet in horizontal diameter, and rather less than lialf 
these dimensions vertically. Their weight varies from a few 
ounces to upwards of a ton. Those of most general occurrence 
seldom exceed twelve inches in their long diameter. The ex- 
ternal surface of the balls is smooth, and its predominant co- 
lour inclines to red. In structure, they are compact, except 
in those rare eases where they are found to consist of concen- 
tric lam ell je, and which occurs when the exterior portion of the 
carbonate of iron has begun to undergo decomposition. Upon 
being fractured, they exhibit nearly the same appearances as 
the band ironstone. 

There is a very singular peculiarity which is occasionally 
observed in these balls of ironstone, and which belongs in an 
eminent degi'ee to some individual stratifications of them, al- 
though it cannot be said to be possessed universally by all the 
nodules situated in any stratum. A considerable quantity of 
a black-coloured bituminous substance is found to be inclosed 
within the nodule. This bitumen is soft and slightly elastic 
It is destitute of taste, and is inodorous when cold, but emits 
a weak bituminous odour upon being slightly heated. It bums 
without leaving any earthy residue, according to an experiment? 
of Mr Mushet. f Many balls have been lately excavated in 
the coal field around Glasgow which contained on examination 

* [ am not aware that ballaof iranstone have been met with in Scotland 
imbedded in coal; bul an instance of this kind, occurring at Anzin in 
France, ia related by MM. Clerc and Taurnelle in ihe Annaleides Mines, iVm 
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half a cubic font of this bitumen, Mr Mushet Iihb remarked 
that the bitumen is of rarest occurrence in those nodules ia 
which the calcareous spar is most abundant. 

The Halchetine, lately discovered by the Reverend Me 
Conybeare, appears to be a very pure form of this bituminous 
substance. It was found " filling small contemporaneous veins 
lined with calcareous spar and small rock (Crystals in the iron- 
stone of Merthyr Tydvil." Tlie most remarkable feature dia-, 
tingui^hing it was its colour, which was yellowish-white. It 
had the external appearance, and many of the mechanical pro- 
perties of wax ; being soft, inodorous, inelastic, and mehing; 
^M. a very low heat. * 

t(i Such are ihe general geological charflcterisUcs of the argil- 
^ laceauB carbonate of iron. On looking at the share which the 
carbonate of iron occupies in the crust of the earth, it seems 
susceptible of division into three leading classes. To the first 
of these may be assigned all those important ores which occur 
in primitive or transition formations. They arc characterized 
by a crystalline structure, and must all be ranked'as varieties 
p of the sparry iron ore. To the second class may be referred 
■the ores which present themselves in the secondary formations. 
FThose belong, for the most part, to the coal basins, but strata 
Kof them are also found, though very rarely, in the calcareous 
s which lie immediately above these formations." They con- 
titute the argiUaceoua ores, which are the peculiar object of 
' this memoir. To the tliird class remain the very scanty exam- 
ples of those ores which are found in alluvial districts. It is 
probable that the ores found in such situations will fall to Iw 
classed sometimes along with the sparry iron-ore, sometimes 
with the ar^llaceoua carbonate. 

Having now pointed out the general characters of ironstone 
viewed as a mineral, and subdivided it into iis several minera- 
logical varieties, and having also given a brief notice of its geo- 
logical history, we may proceed to consider it, in reference to 
the chemical nature and affinities of the various ingredients 
which enter into its composition. This indeed is the moat im- 
portant point of view in which we can regard a mineral which 

* A:maU r-f FliiliSfiJi,'/. New Series, i. 138- 
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may be truly denominated the basis of the most interesting of 
all our metals, the material for the most important of all our 
manufactures, and the most powerful instrument in the hands 
of civilized man for advancing the arts, and for adding to the 
ocHnforts of the species. It probably has been by an applica* 
tion of some of the more elementary processes of chemistry, 
that simple fusion was first employed to extract the iron fitnn 
the ore in which it was concealed. The manifold uses of the 
developed metal could not fail to command the continued and 
eager attention of men, as soon as its extrication was first dis* 
covered. And a long and careful experience has at length car- 
ried forward to a stage of very considerable advancement,' the 
art of mingling in the furnace, a}ong with the ores, such foreign 
bodies as have been found best fitted by their individual or 
combined chemical properties, for aiding the action of heat, in 
extricating the pure metal. And besides this, owing to die 
same power which difierent sorts of earthy matter possess of 
mutually fluxing one another, it has been discovered that when 
two ores, each of which smelted separately would yield its iron 
with the greatest reluctance, are taken and fused together, they 
not unfrequenily give up the joint product of both their metals 
with comparative ease. 

In viewing the ironstone, then, as a subject of the metallurgic 
art, and in selecting those varieties to each of which the same 
fluxes M^ill be available, we shall find that it may be subdivided 
as follows. 

1. The pure carbonate of iron, — Under this head, the 
smelter will comprehend all those ores in which the extra- 
neous ingredients are too small in amount to be capable in any 
sensible degree either of favouring or of resisting the liquefying 
operations of the blast-furnace. It is rare to met with ores 
thus constituted ; for they are generally combined with ^ome 
earthy ingredient requiring a peculiar flux. Of these extrin- 
sic bodies the most common are bitumen or coal, sand, clay, 
lime, and magnesia. But the sand or clay frequently occur 
not singly, but mixed with large proportions of carbonate of 
lime; and all these three substances are often found united 
with a very considerable amount of bitumen. According to 
manner in which the ore presents itself, as combined with 



Dr Colquhoun on t}ie ArgiUaceotia Ore of Iron. 77 

one or other, or with several of these substances, it assumes a 
difFerent character in the eyes of the ironsmelter, and must be 
differently treated by hiin in respect of the preparatorv calci- 
nation and the application of his fluxes, There are still other 
occasional constituents of the ore which are fortunately of 
comparatively rare occurrence, but which bear so very decided a 
character in their effect on the operations of the iron manufac- 
turer, that it is indispensable to take some notice of ihem here. 
These are sulphur and phosphorus. Keeping in view these 
ingredients, as each of them constituting a distinct class of 
ironstones, according to its predominance, we shall find that 
the ore must be divided into the following classes. Besides 
first, the pure carbonate of iron, the preponderance of bitu- 
men or coal will form the second class or bituminous carbonate 
of iron. When sand is the principal ingredient, as this re- 
quires to be treated with a peculiar kind of flux, it will form 
a third class, the siliceous carbonate of iron. If clay be a 
large constituent of the ironstone, for the same reason, it forms 
a fourth class, the argillaceous carbonate of iron. This is 
by far the most abundant variety of the ore ; and when the 
amount of clay hes within moderate limits, it affords a cast- 
iron of excellent quality. As the same set of fluxes act, with 
nearly equal effect upon lime and upon magnesia, and be- 
sides, as the carbonate of magnesia, when it occurs in the 
ore, is almost invariably accompanied by carbonate of lime, 
these two constituents, which are both alkaline earths, may 
be said to possess but one character, and to form, in re- 
gard to the metallurgist, but one class of ores, the fifth in the 
present order, and which may be called the calcareous carbo- 
nate of iron. When it happens that several of these extra- 
neous substances enter into the composition of the mineral, a 
different mode of treatment by the smelter is required, and 
new classes of the ore are thereby formed. These seem to he 
filly described, according to the respective preponderance of 
the mixed ingredients, and form, Bixlh, the calcareo-siliceous,' 
if sand be the principal and lime the secondary constituent ; 
seventh, ihe calcareo-argillaceous, if clay hold the place of the 
^aand in the previous class ; eighth, the bitumino-siliceous, if 
Htfoal or bitumen be the ingredient that is associated in the ore 

L 
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with the sand; ninth, ihe Inlumino-argillaceaiis ; and tenth; 
the bitumino-calcareouSf — terms which suflScicnily explaia 
their own meaning, in conformity with the foregoing nomen- 
clature. To the eleventh and last ciass, belong the sulphure- 
otts and pAofipkorised ores, or those whose constitution, what- 
ever it may he in other respects, is contaminated by the presence 
of Hulphiir or phosphorus. 

These are the leading classes into which the ore of iron may 
be divided when il is regarded as a subject of manufacture. 
And as we have already endeavoured to give a inineralogicat 
and geological account of this ore, we shall not dwcli longer 
upon the first of the crude materials used in the smelting of 
iron, bm shall proceed to examine the nature of those which 
remain. These arc fuel and limestone. 

Section 2. — On Fuel and Fluxes. 
After examining the nature of the ironstone, which is the 
ject, and the basis of tlie ironsmelter^s manufactm-e, the class 
crude materials still remaining to be considered, consists of those 
with which lie treats the ore, for the purpose of detaching its me- 
tallic ingredient. This class is composed of fuel and fluxes. By 
the application of the first of these, the oxide contained by the 
ore is reduced to the metallic state. But this process of re- 
duction constitutes only a single stage in the course of the 
ironsmelter's operations. The iron thereby developed re- 
mains dispersed, in small particles, throughout the substance 
of the ore ; and even the intense heat of the blast-furnace 
would prove inadequate to combine these particles together, 
and extricate the solid metal in a united state, unless some 
thing more than mere fuel were employed. It is necessary to 
fating the earthy matter, with which the metallic particles are 
intimately intermixed, to a state of thin fusion and liquidity, 
before tliey can associate into small masses, and then, by thdr 
superior specific gravity, subside together to the bottom of the 
furnace. But as there is generally one earthy ingredient, 
the amount of which is greatly predominant over the others in 
each ore, and as all the simple earths, and even the greater 
number of their binnry muctures are infusible by the heat of 

I the blast-fun essary for the smelter to call in the 

aid of some < the purpose of reducing them to 



V 



\Bat^^^ 



» 



^arc 



■ Dr Colqiihoitii on the Argillaceous Ore oflrofi. 79 

a state of liquidity. Every substance resorted to with this 
intention is termed in the metallurgic art, ajlux, and it is one! 
of the most interesting parts of the art of manufacturing iron 
to investigate the nature of fluxes, and the manner of employ- 
ing them. It generally happens, that, by a judicious inter- 
mixture of different kinds of ironstone in the furnace, the pre- 
ponderating earthy ingredient in one has the effect of a flux 
upon the preponderating earthy ingredient in the others : and 
thus, by the mutual action of the constituents of two or more 
ores amongst each other, the earthy ingredients of the whole 
are simultaneously resolved into a hquid, and the extricated 
metal of each flows into a common mass at the bottom of the 
furnace. But it is very seldom that these earthy ingredients, 
in their state of natural commixture with their respective ores, . 
can admit of having their requisite proportions so accurately 
adjusted, as to flux each other thoroughly and completely; 
and it becomes therefore necessary to introduce into the fur- 
nace some earth, whose exclusive and important function it is, 
to efiect the complete fusion of the other earthy ingredients, 
and which is on that account termed a flux. We shall first 
consider the nature of the fuel which is used by the smelter, 
and next that of his fluxea. 

1. On Fuel. 
A short space of time only has elapsed, since the charcoal 
obtained from wood constituted the material which was in uni- 
versal use, for the purpose of deoxidizing iron ores, and for 
supplying the carbon by which the reduced metal is subse- 
quently converted into cast iron. But the manufacture of 
cast iron must always be in a very imperfect condition, where- 
ever the operations of the blast-furnace are entirely dependent 
upon wood charcoal. The cast iron produced by that carbo- 
naceous material, although eminently adapted for the manu- 
facture of malleable iron or of steel, is intrinsically far less va- 
luable than that produced by the coke of pitcoal. Itcannot be 
remetted, and cast into moulds with the same facility and ad- 
vantage as the latter, being less fusible, and being more ra- 
pidly decarburetted and converted into pure or malleable iron, 
■when kept for some lime in a state of fusion. Nor, under such 
.drcumsUiQces, could the manufacture of cast iron ever become 
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very extensive ; for evea a eingle blast-furnace consumes aa 
enormously large quantity of fuel, and would require there- 
fore a conaderable extent of forest-surface to maintain it la re- 
gular action. Many attempts were made in England, as early 
as the beginning of the seventeenth century, to substitute the 
coke of pitcoal in the blast furnace for wood charcoal ; but 
they all appear to have failed in succession, partly, no doubt, 
owing to the strong prejudice which prevailed against the in- 
troduction of a novel mode of manufaclure, but in a much 
greater measure from the very different management which it 
demanded, and which at that period was necessarily very little 
understood. The manifest importance, however, of render- 
ing available to the purposes of the blast-furnace a material 
which could be supplied to an almost unlimited extent, was k 
sufficient stimulus to incite the iron manufacturer tu persevere 
in the investigation, in spite of the opposition oi prejudice, and 
even of the discouragement of practical difficulties. The pro- 
perties of coke became by degrees more accurately known, and 
the alterations which its use rendered necessary in the form, 
and in the management of the hiast-fumace, were thereby ap- 
preciated. And to such perfection has the process of manu- 
facturing iron by the coke cf pitcoal now been carried, that 
this mineral has not only almost entirely superseded the em- 
ployment of wood, but it has been the means of advancing the 
manufacture itself in this country, to an extent which is un- 
paralleled in the history of any other age or nation. It has 
now been ascertained by long experience, that there is no other 
fuel which is so well fitted, at once to supply the heal of the 
furnace, and at the same time to endure the powerful blast 
which is incessantly forced upon it. It may now he said to be 
essential to our iron manufacture, which would indeed be al- 
most annihilated, were the supply of it withdrawn. How 
great a source of admiration and gratitude must it always be, 
to regard the immense profusion in which this invaluable mine- 
ral discloses itself, and the intimate connexion and neighbour- 
hood which subsist between it, and the ore of iron. How im- 
portant are its inexhaustible treasures to the country, which 
must otherwiap hsive been compelled either to relinquish the 
manufaci ir to lay under ^ood immense tracts of 



^^ Dr Cotqiihouii on the Arg^illnceous Ore of Iron. 81 

^Bdrliat are now fertile com-lield», in order to supply, at an en- 
^Formous expense, a much more imperfect fuel for the furnace. 
Nor is it possible to omit contempJaling one of the momenlous 
consequences of such an order of things, these subterranean 
labourers who, in many districts of the island, pursue with in- 
cessant toil their invaluable occupation. A shaft is sunk, wide 
excavations are opened up, and tier above tier, at various depths 
below the surface of the earth, and sometimes below the bed of 
a river, or of the ocean itself, a succesiiion of extensive sheets 
are seen to penetrate the bowels of the earth ; so that in a tract 
of country, which for ages may have been disregarded as an 
unproductive waste, numerous villages with their busy throng 
of inhabitants find an existence which could never have been 
theirs, but for the fruitful source of wealth which is yielded by 
the coal mine. And thus it happens, in many parts of this 
industrious and enterprizing country, that a dense population 
are making the bosom of the earth to lesound with the pick- 
axe below, while the surface is opened by the plough above, or 
it may be, is furrowed by the rapid keels whicli bear abroad 
the cooimerce of Great Britain. 

In applying coal to the smelting of ironstone, it is found to 
be absolutely necessary to reduce it to the form of coke, by 
keeping it in an ignited condition, until the whole of its vola- 
tilizable constituents are separated and expelled. This process 
occasions tbe loss of a vast quantity of valuable combustible 
XBalt*^r, but it is altogether indispensable. It is obvious that a 
|l|MBrge portion of the heat which is developed during the com- 
^Bbustion of coal must be absorbed by the liquid and gaseous 
^(Toducts which are volatilized from it, and consequently, that 
the blast-furnace could not possibly be maintained by coal in 
the same state of ignition as by coke. But, independently of 
this important consideration, there are circumstances which 
render the employment of coal in its natural state altogether 
impracticable. Were it introduced into the furnace without 
being coked, it would necessarily soften, and run into an entire 
solid cake, the instant it became ignited. The superincumbent 
strata of materials would be converted in like manner into a 
aolid mass, partly in consequence of the condensation of the 
oily bitumen expelled from the ignited coal, and partly through 
VOL. VIII. NO. I. JAN. 1828. r 
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the heat traaamitted from the lower part of the furnace. The 
furnace thus becoming choked up, the free circulation of air 
through it, which is indispensable to the maintenance of the 
ignition, would be totally interrupted. To prevent these con- 
sequences, the whole volatilizable matter U always carefully 
expelled from the coal, before it is introduced into the fur- 

The coals of this country vary extremely, both in regard to 
tlie nature of the coke which they furnish, and to the kind of 
extraneous ingredients with which they are united. And 
when attention is given tu the purposes which the coke has to 
serve in the ^rnace, it will easily appear, that the value of any 
coal to the ironsmelter will be very materially affected by each 
of these circumstances. A liglil, open-textured coke would be 
totally consumed in the continued and intense heat of the blasts 
furnace, long before it could have time to discharge its impor- 
tant funcUons of deoxidizing the ore, liquefying its earthy in- 
gredients into a glass or slag, and supercarburatJng the redu. 
ced metal. A coke uf loose aggregation, and liable to shiver 
into small fragments upon being struck, which is of common 

1 enough occurrence, would not only be apt to impede the free 
passage of air through the furnace, but it would be burnt away 
with too great rapidity, and it would be incapable of with- 
standing the mechanical force of the blast. It is essential 
therefore that the smelter should be careful to 'employ a coke 
which may, as much aspossible, be hard, of compact structure, 
sonorous when struck, capable of enduring rude treatment 
without crumbling, and not of a texture that is seamed with 
numerous clefts. These qualities, unfortunately, are not found 
united in the coke that is supplied by our most abundant coals, 
but nevertheless, wherever any of them is very deficient, the 
coal should be systematically rejected by the ironsmelter as 
quite unfit for his furnace. 
The extraneous substances which require to be noticed as 
being usually found In coal may be divided into two classes, 
iron pyrites, and certain earthy bodies. Nothing can be more 
injurious to the metallic product of the ironstone than the pre^ 
aence of th r contained by the iron pyrites, which is^ 
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this country. So great a contamination is it considered, that 
the visible presence of iron pyrites to any amount in a co»l is 
enough to cause its immediate rejection by the iron-smelter. 
There are some of the best coals which are almost entirely 
free from it ; but, in many others, it is found to exist in vari- 
ous proportions, and sometimes to prevail so largely diffused 
in certain strata, that they cannot he applied even to the or- 
dinary purposes of domestic fuel. The distribution of the 
iron-pyrites in any stratum of coal is in most cases extremely 
irregular. Where the contamination is greatest, the pyrites 
sometimes exists in large isolated masses, which are either pure, 
or but slightly intermixed with carbonaceous matter. At 
other places of the same stratum, it will almost entirely disap- 
pear, leaving the coal nearly, if not altogether, free from its 
presence. A similar inequality in the distribution of iron py- 
rites may be observed on examining detaclied fragments of the 
coal belonging to such strata. It is generally found to exist 
in small disconnected portions, in thin veins, or in incrusta- 
tions ; while the coal which is immediately contiguous and 
circumjacent to these visible intermixtures, is absolutely un- 
tainted with sulphur. 

The extraneous earthy matters which occur associated with 
coal are of two kinds, the argillaceous and the stoney. The 
first of these exists diffused through the whole constitution of 
the coal, in a state of so minute division, and so intimate me- 
chanical incorporation, that it is quite invisible even with the 
aid of a magnifying glass. It appears to be universal in its 
distribution among the coals, just like the small proportion of 
clay which is similarly diffused among its kindred ironstones, 
and limestones, or like the trifling amount of bituminous mat- 
ter which occurs in those minerals and in the schists by which 
they are accompanied. 

The stoney matter which is found in coal occurs very irre- 
gularly distributed through it, and is visibly distinct from its 
substance. It is most frequently found in the shape of thin 
and semi translucent crusts, or veins traversing the coal, pa- 
rallel to each other, and in a direction which is perpendicular 
to the general stratum. These a^ain are not unfrequently in- 
tersected at right angles by another set of similar veins, which 
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also are perpendicular to the general stratum. Besides these, 
there are sometimeB found, though very rarely, crystalline in- 
cruBiations of gypsum, or calcareous spar. IiioUted m&sses 
of stoney matter which is sometimes siliceous, but oftener ar- 
gillaceous, are frequently met with in the coal strata. All 
these stoney intermixtures are distributed with so much irre- 
gularity, that it is very often impossible for the ironsraelter to 
say with precision, what may be the average quantity or qua- 
lity of the earthy matter contained in any given mass of hia 
Coal. For the same reason, it is quite an uncertain test of the 
precise effects which any particular coal will produce in the 
furnace, to examine the nature and amount of the earthy mat- 
ter, which is obtained by incinerating a small fragment of it. 
The portion examined may, according to circumstances, con- 
tain a large excess, or exhibit a great deficiency of earthy coo* 
stituent, when compared with the average composition of the 
coal composing the stratuni. 

There are only two kinds of coal in this country which ean 
be considered to be of general interest to the ironsmelter. 
These are the splint coal and the cherry coal, or, as it 
may be properly enough termed, the bituminous free coal. 
The blind coal, an imperfect kind of anthracite, is indeed 
used with great advantage in most of the smelting establish' 
ments in the south of Wales, but compared with the others 
already mentioned, both that and the cannel and caking 
coals are of rare occurrence. 

Cherry coal, on account of the remarkable brilliancy of iti 
lustre and the evenness of its fracture, surpasses in beauty all 
the other varieties of coal. Its colour is intense black. Ita 
fracture in the direction of the stratum is slaty, and from ihii 
cause, when in masses, it generally affects a tabular form : in 
other directions, the fracture is either even or flatly conchtn- 
dal. It is extremely friable, and when broken has a peculiar 
tendency to separate into rectangular- shaped fragments. The 
lustre of its fractured surface is strongly splendent. The 
purer specimens, in the smoothness and glossy aspect of their 
fracture, in their intense black colour and brilliant lustre, have 
a consider? rat resemblance to some of the most I) 

tiful spec! ' asphaltum, 
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^^K It ii very frequently peoctrated by vertical fotis of earttiy 
^* or siliceous matter, of various thickness, and it also appears to 
be more subject to contamination by iron pyrites than tbe 
^liut coal. 

Although cherry coal, when burnt in the open air, has lit- 
tie or no tendency to agglutinate or run into a cake, yet it is 
always found to be converted into a uniform masa, in the pro- 
cess of coking, just as if the whole had consolidated after hav- 
ing been in a state of complete fusion. Its coke possesBes 
the following properties. It is light, of an open and vesicu- 
lar texture internally, much more liable than that of the sphnt 
coal to shiver, and crumble into small fragments, and it is ex- 
tremely combustible. Owing to ite porousness and combustibili- 
ty, it cannot resist, for any length of time, the action of a strong 
blast furnace ; and, for many years past, it has been the practice 
jo Scotland to throw the air from the condenser with very 
great power into the furnace, with a force indeed that is equi- 
valent to the pressure of a column of mercury of 6 or 8 inches, 
SO tliat the use of coke from cherry coal is quite inadmissi- 
Ue. It would be consumed in the intense heat of such a 
blast, long before it had effected the complete reduction and 
6U per carbu ration of the iron. But as this species of coal is by 
far the most abundant in the country, it seems to be by no 

IjBeans improbable, that it may yet come to be employed in 
the reduction of the loss refractory ores, for which a blast 
produced by a more moderate pressure will of course suffice. 
It might probably be rendered availabie, aUo, in the manu- 
jhcture of those kinds of cast-iron at a low degree of carbura- 
lion, which are intended to be afterwards decarburetted, and 
converted into malleable iron. 

The coke of the splmt coal is the only one which can be 
used with advantage in the blast furnace, as it is at present 
DUtnaged in this country. The splint is, in its general ap- 
pearance, the least beautiful of all our coal. Its colour is 
»|reyisb or brownish black ; its lustre is, for the most part, 
comparatively dim, as the fractured surface is frequently of a 
dull and earthy aspect. The fracture is even, or nearly so, 
and the fragments into vJiich it breaks are of an angular or 
indeterminate form. The genuine splint coal has no disposi- 
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tion to separate into rectangular fragments, and it is harder, 
much more compact, and much more difficultly frangible than 
the cherry coal. 

The splint coal is in many cases considerably injured by 
being very unequal and diversified ; so much so that the same 
mass hasfrequently the appearance of being composed of a suc- 
cession of distinct layers. Most of these layers are of a dull 
earthy aspect, but they sometimes alternate with others which 
possess the splendour that characterizes the cherry coal. The 
splint coal frequently contains also thin, interrupted layers of 
an incoherent shining substance resembling pounded wood char- 
coal, which crumbles to a powder tMi the slightest pressure. It 
is found to occur most frequently between the surfaces of any 
two substrata of the coal, which, while they differ more or less 
from each other in composition and appearance, are laid in 
juxtaposition to each other in the general stratum. It is de- 
posited along the longitudinal fracture of the coal, in a layer 
whose thickness in general does not exceed that of a common 
wafer, or of writing paper, though it occasionally amounts to 
the eighth part of an inch. The existence of this interposed 
substance is always injurious to tiie coal ui which it is present 
to any extent, for it disturbs the cohesion and continuity of 
those two surfaces of the mineral between which it lies, and of 
course gives to the coal, especially after being coked, a ten- 
dency to shiver and fall in pieces by splitting up in the direc- 
tion in which it runs. 

The splint coal yields a coke which possesses in very great 
perfection all those properties which are most essential to its 
Utility in the smelting of iron. Although it originally contains 
a large quantity of bituminous and volatilizable matter, it is 
much less subject to agglutination during the coking process, 
than the cherry coal. The coke obtained from it is hard, dense, 
heavy, and difficultly frangible. It emits a clear ringing sound 
when struck. It is so compact in its grain that, even when its 
continuity is broken by wide and numerous rents, as is too often 
the case, it remains still capable of enduring pretty rude treat- 
ment without beinjr thereby shivered or split. This is there- 
I fore the coal ' the ironsmelters of Scotland at | 

sent place tt e. 
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These are the two kinds of coal which abound moat in the 
northern division of Great Britain. Wc shall now lake a short 
glance at their nature and coristittition. 

The composition of coals in general may be said to conust of 
a bituminous principle or principles, and of an earthy ingre- ' 
dient. Upon the application of heat to the bitumen, it is re- 
solved into carbon and certain volatilizable combinations, such 
aa bituminous oil, and carburetted hydrogen gas. The carbon 
when thus reduced forms the coke which is employed by the 
smelter. In regard to the earthy ingredient, although perhaps 
universally present in all coal, it is nevertheless so extremely 
variable in its amount, and so very changeable in its own na- 
ture, that it may with propriety be regarded as a substance 
which is only accidentally present, and which therefore does 
not form an essential constituent in the composition of coal. 
But there are various views in which Jt is important to ascer- 
tain something of the nature and amount of this earthy ingre- 
dient, and we shall now consider it a little more particularly. 

This earth may be produced in a separate form by incinerat- 
ing the coal under the free access of the atmospheric air, until 
the whole of the carbonaceous matter is consumed. It then 
always presents itself under the shape of a fine powder. The 
colour of the powder is sometimes white, but at other times it 
inclines to red ; and it is material to notice this, because the 
red mdicates the presence of oxide of iron, and aifords a pre- 
sumption that the coal in which it occurs may be contaminated 
with iron pyrites. 

The general composition of this earthy matter is found to 
consist of silica and alumina, joined with inconsiderable quan- 
tities of lime, magnesia, oxide of iron, and sulphate of lime. 
Sometimes the siliceous ingredient preponderates so very much, 
that all the others above mentioned are of insignificant amount. 
But in general the alumina is also a preponderating ingredient, 
a fact which might prove of some consequence in investigating 
the origin of coals; for, the well known and almost invariable 
intermixture of a little bituminous matter with the minerals 
composing the argillaceous and calcareous strata, on the one 
hand, and on the other, the distribution of a small amount of 
clay among the limestones and coals, seem to have been pro- 
duced by analogous causes. 
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In order to determine both the proportionate smomit) «nd 
also the composition of the earthy ingredient of the coals used 
in Scotland by the iron manufacturer, several specimens w^fie 
taken both of the splint, and of the cherry coal. It was easy 
* to discover the first 6i these points ; but the ineineration of tbe 
coal proved to be a work of so much tediousness, that it was 
necessary to conduct the analyses upon very small quantities 
only, and the results, therefore, ^o far as regards the quontita^ 
tive proportions of the ash, are stated not without some diffi- 
dence as to their minute accuracy. 

A very perfect specimen of splint coal, on being incinerated, 
left 4.£8 per cent, of a pure whiteiicoloured earthy residue. 
One hundred parts o? this residue, on being analyzed, proved 
to be composed of the fdlowing parts : 

Silica . . . 76 

Alumina - - 12 

Peroxide of iron - - 4 

Lime - - - 2 

Sulphate of lime i . 7 



100 

When calcined in a strong red heat, in a covered platinum 
crucible, which, again, was inclosed within a, second, in order 
to exclude as much as possible the atmospheric lur, this coal 
aiSbrded 52.76 per cent, of coke. 

Upon incinerating a specimen of a different splint coal, which 
was not quite so perfect in its characters as the last mentioned, 
there was left 3.82 per cent, of ashes of a pure white colour. ' 
The constituents of these ashes bore the following relative {hx>* 
portion to each other : 

Silica - - - 58 

Alumina - - 82 

Magnesia » . - ^ 2 

Lime . - - 1 

Oxide of ircm. - • Trace 

Sulphate of lime - .7 

100 
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Silica 


42 


40 
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Alumiiu 


37 


3i 


16 


Lime 





3 





Magnesia 





3 





Peroxide of iron 


Trace 


18 


11 


Sulphate of lime 


21 


16 


7 



100 100 100 
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This coal, treated in a similar oianner with diat wliich was 
first aualyzed, was found to jield 55.80 per cent, of coke. 

Three specimens of cherry coal, obtained from different beds, 
afforded respectively 0,79, 1.87, and 1.66 per cent, of eartliy 
residue ; and 50.76, 52.16, and 5S.93 per cent, of coke. The 
residue from the first v/as white-coloured, with a pale reddish 
yellow shade; in the second and third, the red colour was more 

I distinct. They consisted, respectively, in 100 parts, of 
\ 
The first of these specimens possessed in perfection all the 
. external characters of cherrj- coat : and the last two, although 
of a more friable composition than usual, differed in no other 
respect from ordinary cherry coal ; agreeing with it perfectly, 
both in their external appearance, and also in the nature of 
the coke into which they were converted by calcination. 

These were the results of some analyses of the earthy mat- 
ter contained in various specimens of the splint and cherry 
coals. In regard to the latter, as the amount of its earthy 
constituent appeared to be very decidedly less than had been 
found either in the eKpcrimenta of Mr Mushet or of Dr Thom- 
son, the former of whom states it at 1.75', * and on another 
occasion at 4.05' -f- per cent, and the latter at 10 per cent., J 
a different analytical process was resorted to, in order to put 
the results above stated to the test. The former method had 
consisted in reducing the coal to a very fine powder, and then 
igniting it in a platinum capsule placed over a spirit lamp, 
until it was reduced to a white ash. The new method was 
hy taking a determinate quantity of the same coal, and defia- 

• Philoiopkical Magaxiae, iii. 13. + Ibid, xxxii. 313. 
t Annah of PMIotophg, xiv. 81. 
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grating it, by small portions at a time, with a sufficient quan- 
Oty of nitre in a platmum crucible. By this process it was 
evident that the whole of the earthy ingredients of the coal 
would be retained by the alkali of the nitre. In order to se- 
parate these, after the deflagration of the coal had been com- 
pleted, the alkaline residuum was supersaturated with nitnc 
acid, the solution was evaporated to dryness, and tile dry sa- 
line mass was then digested with water. The silica was by 
this means extricated in an insoluble state, and the alumina 
was afterwards precipitated from iJic remaining liquid by boil- 
ing it with an excess of carbonate of soda. The results which 
were furnished by this analysis corresponded, as nearly as 
could have been expected, with those obtained from the pre- 
ceding ones, in respect both to the quantity, and to the rela- 
tive proportions of the earthy ingredients of the coal. 
2. On I.iviestone. 
We have already explained the purpose for which a flux is 
resorted to by the ironsmelter. Almost the only flux he ever 
employs is limestone, a mineral which is, fortunately for him, 
found in the utmost profusion as a component rock of the in- 
dependent coal basins. It has the property of promoting the 
fusibility of almost all the earthy mixtures which occur in the 
ironstone. But there are certain mixtures of these earthy in- 
gredients on which limestone acts with much more efficacy, as 
a flux, than it does upon others, and it is therefore of import- 
ance to attend, not only to the quantity of iron-ore and of 
limestone which are thrown together into the furnace, but also 
to the earthy ingredients which may exist in either of these 
minerals. The extraneous substances contained by the lime- 
stones are generally of the same nature with those whicli we 
find in the ores. They are carbonate of protoxide of iron, 
carbonate of magnesia, clay, sand or siliceous clay, and car- 
bonaceous or bituminous matter. And it is fortunate for the 
ironsmelter that the limestone associates with these, in at least 
as great a variety of proportion as the ironstone does. From 
this circumstance, it only requires that the smelter who does 
not wish to m.nke his business a mere mechanical routine, 
should St' i-e of all the limestones which are situa- 

ted conv lis reach, as well as of his i 
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so, he will find lilmseif enabled in almost all 

idicious selection, to charge his furnace with a 

compound mass of ironstones and limestones, tlie respective 

earthy ingredients of which shall be mutually adapted to flux 

each other under the heat of the blast furnace. 

The efficacy of limestone is peculiarly conspicuous in the 
smelting of siliceous ores. Silica and the protoxide of iron' 
unite, on being ignited together, in the proportion of four parts 
, of silica to 4.5 parts of the oxide, forming a very fusible com- 
pound ; and in [his stale of union, their niuiual affinity is so , 
Btrong, as to be undisturbed by the exhibition of any excess 
I of carbonaceous matter. It is impossible thereby to reduce 
' the oxide to the state of metal. But lime has a yet stronger 
affinity for silica than the protoxide of iron possesses. Ac~ 
cordingly, when it is joined in the furnace with a siliceous ore, 
it unites with the silica, and the oxide of iron being now no 
' longer protected by a more energetic affinity, is easily reduced 
■ by the exhibition of a due dose of carbon. In this way a 
"quantity of metal is set at liberty and obtained in a state of 
purity, which under other circumstances would have been ab- 
sorbed by the scoria and have gone to waste. 

Those limestones which have been for a long series of years 
ipmptoyed at the Clyde Iron Works afford a practical illustra- 
ition of the fact that a limestone is not by any means to be 
KaJways valued according to its purity, but, on the contrary, 
rtbat a certain admixture of some earthy matters may aid its 
I flux, iir acting upon the earths of the ore with 
*whicli it is to be associated in the furnace. They are only 
of two kinds, and are brought from two diffi;rent strata at 
Crossbasket already mentioned in the vicinity of Glasgow. 
These strata are found overlying a coal formation, and between 
the uppermost of them and the cultivatsd soil, there is inter- 
posed only a thin stratum of sandstone. The upper stratum, 
distinguished at the works by the name of the upper post 

i limestone, is about eighteen inches in thickness. The lower 
Rtratum is situated about eighteen inches under this, the inter- 
Tening space being occupied by a bed of indurated clay, which 
11 full of the remains of shells. It is termed the lower post 
Smestone, and is between three and four feet in thickness. 
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On comparing specimens from each of these strata, theif cbs- 
racters proved to be as follows. 

The limestone belonging to the upper stratum had a black* 
idi grey colour and broke with a rather fine-grained, earthy, 
uneven fracture. The lustre of the fractured surface was a]> 
iBOSt dull. It was not altogether free from an intermixture 
of Email particles of iron pyrites, and contained dispersed 
through its mass, a few remains of shells. On subjectiag^^ i 
to analysis, it was found composed of 

Carbonic acid - 42.92 

Lime - - 4953 

Magnesia - ~ 1.73 

Protoxide of iron - 2.50 

Insoluble matter, consisting of 
Silica - - 9.14 

Alumina ' 0.60 

Peroxide of iron - - 0.55 

Carbonaceous matter - 1.11 

101.08 

The limestone of the lower stratum was of a brownish grey 
colour, and its fracture was fine-grained, splintery, and un- 
even. Its structure was more distinctly crystalline than that 
of the other, and its fractured surface hada glimmering lustre. 
It also contained traces of iron pyrites. On analysis, its c 
BtituentB were found to be 

Carbonic acid - 43.51 

Lime - - 34.28 

Magnesia - 9-7^ 

Protoxide of iron - 9.29 

Insoluble matter, consisting of 
Silica - - 1.96 

Alumina - . 0.80 

Peroxide of iron - 0.41 

Carbonaceous matter ~ 0.48 

100.46 
It is evi. taring these two analyses, that the 



I 



Prof Barlow's description of a New Fluid Telescope. 

upper post limestone is very greatly superior in purity to the 
limestone of the lower. Their extraneous ingredients are also 
associated in very different proportions. But not with standiog 
this, a long experience has established the fact at the Clyde 
Iron Works, that they have no mode of employing a flux i 
efficacious, as by joining the two limestones in equal propoiu ] 
tions in the furnace. Neither limestone taken singly is found | 
BO efficient as when both are joined in equal quantitiea 

We have now completed the first part in our proposed me- 
tallurgic treatise, and have considered the nature of ironstone, 
fuel and fluxes, the three classes of crude materials that form 
the elements, out of which it is the ironsmelter's art to produce 
the most important of our metala. The methods of assaying 
these crude materials, and the processes by which they are 
prepared for the furnace, together with other particulars re- 
lating to the iron manufacture, will form subjects of e. 
tion in the subsequent parts of this memoir. 



AnT. XIV. — Description ef tite new Fluid Telescope re- 
cently constructed by Messrs W. and T. Gilbehx on a 
platt itiggested by PsTEa Baulow, Esq. F. H. S., Mem. 
Imp. Ac. Petrop. In a Letter to the Ebitok. 

Dear Sib, 
In reply to your letter I beg to forward for insertion in yonr 
next Journal a description of my new telescope, which I hope 
you will find intelligible. I ha^e also added some of the tests 
to which I have submitted it ; but as I have not yet had it at 
Woolwich, and having been rather unfortunate on the nights 
when I have been at Woodford, where it has been made un- 
der the direction of Messrs W. and T. Gilbert, these are not 
so numerousas I could wish. I hope, however, soon to have 
it here, when I shall have better opportunities of trying its 
power. A distance of twenty miles between an observer and 
his instrument is no trifling impediment to astronomical ob- 
servation, particularly at this season of the year, when the 
state of the weather is so uncertain. 
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' You are aware, that the correcting' medium I have em- 
ployed as a substitute for the flint lens ie sulphuret of car- 
bcm. This is enclosed between two plate glasses, ground and 
polished to the proper curves, and placed at any distance be- 
hind the plate front lens, from actual contact to two-thirds 6f 
the focal length of the plate, every thing else being adjusted 
accordingly. This being premised, it may be observed, that 
in the usual construction of achromatic telescopes, the two or 
three lenses composing the object-glass are brought into im- 
^ mediate contact, a'nd in the fluid telescope proposed by Dr 
Blair the construction is the same, the fluid having been en- 
closed in the object-glass itself. Nor could any change in this 
arrangement in either case be introduced with advantage ; be- 
cause the dispersive ratio between the glasses in the former 
instance, and between the glass and fluid in the latter, is too 
close to admit of bringing the concave correcting medium far 
enough back to be of any sensible advantage. The case, 
however, is very different with the sulphuret of carbon. The 
dispersive ratio here varies (according to the glass employed) 
between the limits .^98 and .334; which circumstance has 
enabled me to place the fluid correcting lens at a distance 
from the plate lens equal to half its focal length ; and I might 
carry it still farther back, and yet possess sufficient dispersive 
power to render the object-glass achromatic. Moreover, by 
tliis means the fluid lens, which is the most difficult part of 
the construction, is reduced to one-half, or to less than one- 
half of the. size of the plate lens ; consequently, to construct 
a telescope of ten or twelve inches aperture involes no greater 
difficulty in the manipulation than in making a telescope of 
\ the usual description of five or six inches aperture, except in 
the simple plate lens itself: and what will be thought perhaps 
of greater importance, a telescope of this kind of ten or twelve 
feet length will be equivalent in its focal power to one of six- 
teen or twenty feet. We may therefore, by this means, short- 
en the tube several feet, and yet possess a focal power more 
considerable than could be conveniently given to it on the 
usual principle of construction. This will be better under- 
stood from Fi " ''Plate III. 
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In this figure A B C D represent the tube of tJie 6 inch te- 
leunipe, C D the plate object-glass, F the first focus of rays, 
d e the fluid concave lens, distant from the former 24 inches. 
The focal lengtli M F being 48,iDches, and, consequently, as 
48:6:: 24:3 inches, the diameter of the fluid lens. The 
resulting compound focus is 6S.5 inches ; it is obvious, there- 
fore, that the rays df, e/" arrive at tlie focus under the same 
convergency, and with the same liglit as if they proceeded 
from a lens of 6 inches diameter, placed at a distance beyond 
the object-glass C D, (as C IK), determined by producing 
these rays till they meet the sides of the tube produced in C D', 
vis. at 6^.5 inches beyond the fluid lens. Hence, it is obvious, 
the rays will converge as they would do from an object-glass, 
CD', of the usual kind, with a focus of 10 feet 5 inches. 
We have thus, therefore, shortened the tube 38.6 inches, or 
have at least the advantage of a focus 38.5 inches longer than 
our tube; and the same principle may be carried much far- 
ther, so as to reduce the usual length of refracting telescopes 
nearly one-half, without increasing the aberration in the first 
glass beyond the least that can poe»b1y belong to a telescope 
of the usual kind of the whole length. It should, moreover, 
be observed, that the adjustment for focus may be made ei- 
ther in the usual way or by a slight movement of the fluid 
lens, as in the Gregorian reflectors by means of the small spe- 
culum. In the latter case the eye-piece is fixed, which may 
probably be convenient for astronomical purposes, in conse- 
quence of the great dehcacy of the adjusftnent. 

It is obvious, from what is stated above, that a great range 
is open to experiment, as to the determination of the best po- 
sition of the fluid lens. If, as has been staled, the opening of 
the glasses has of itself a tendeiicyto produce irrationahty, 
and that the degree and quality may be changed by different 
distances, it is of course desirable to find that distance where 
the quality and degree of irrationality from this cause may 
counteract that due to the irrationality of the spectra, and 
thus produce either a complete rationality, or at least the mi- 
nimum of irrationality. I believe I am already very near this 
Ennint ; because, unless this were the case, we could scarcely 
ect to find the stars so perfectly colourless and well-defined 
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as they are in this instrument, althou^ it is true that any 
errors, either in colour or spherical aberration, are only those 
due to a 3-inch aperture, with 6j-inch focus, which, under 
any circumstances, would not be very great ; and this, again, 
I must beg leave to observe, is an important advantage, viz. 
that, with the errors due only to such a telescope, we have 
constructed one of double that aperture, viz. 6 inches, and 
focal length of 10 feet 6 inches. 

The following are amongst the most severe testa to which 
this telescope has been at present submitted. Polaris appears 
a beautiful pictiire of a sun and planet. The small star 
in Aldcbaran is so bright as to be seen the instant that the 
eye is applied to the telescope. The small star in a Lyra; is a 
little less obvious, but still distinctly visible, t Pcrsei is seen 
very clearly double, as is also w Auriga and the double star 
5 Aqvarii is so well-defined, that no question can be entertain- 
ed as to the inequality in the size of the two stars, although 
this has been hitherto considered rather doubtful. I hope 
Boon to be able to submit this telescope to more nunterous and 
severe tests. I have omitted to state, that the highest power 
I have yet used \sfour hundred.— A. remain. Dear Sir, your's 
truly, Peteb Bab low, 

Woolwich, November, 19 1827. 



Art. XV — Notice reapecting the Varnish and Vamisk 
Trees of India. 

Having received from George Swinton, Ksq. of Calcutta, in 
India, very considerable quantities of the Indian black varnishes, 
viz. the varnish of Sylhet, and the varnish from Rangoon in the 
Burman empire, for the purpose of ascertaining their qualities, 
and their applicability to the arts of this country, we aredesirous 
of laying before our readers the information respecting these va- 
luable substances which was sent along with them, and an ac- 
count of some observations which we have made upon them. 

In the years 1765, 1756, and 1767, a good deal of interest 
was excited ■ "'"'g the varnish trees of the East, in conse- 
quence of 'I'hLch took place in the Philosophical 
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^ranaactions \>et\teen the Abbe, Mazeas, Mr PhUip Millar, 
' and Mr Jolin Kiiis. Mr Miller was of opinion that the Caro- 
lina toxicodendron was the same plant with tliat which Kaemp- 
fer describes as yielding the varnish of Japan, but Mr Ellis 
seems to have proved very clearly that this was not the case. 
This shrub is known in Japan by the name of Silx, or Sitx- 
dju, and was chiefly cultivated in tht provinces of Tsl, *. 
Kocho, and Fijo. According to Kaerapfcr it is thus obtained. 
They first slit the bark of the branches of the shrub in 
different places with a knife. From these wounds there flows 
out a white clammy juice, which soon turns black when ex- 
posed to the air. The same jnicc is contained in the leaves 
and stalks of the plant. This juice has no other tasteable 
quality but that of heating without turning sour; but it is 
dangerous to handle, being of a poisonous nature. When 
they make these incisions in the branches of the trees, they. 
place wooden vessels under them to receive the juice as it 
drops from the wounds ; and when these become dry, and will, 
afibrd no more juice, they make fresh wounds in the stems of. 
the shrubs near the roots, so that all the juice is drawn out of 
them. They then cut down the shrubs to the ground, and 
from the stock new stems arise, which in three years are fit to 
tap agtun. This native varnish scarcely wants any prepara- 
tion, but if any dirt should happen to mix with it, it is BiraiD- 
ed through a coarse gauze to cSeatise it. It is then put into 
wooden vessels, covering it with a Httle of the oil called toi, 
and stretching a skin over it to prevent it from evaporating.' 
Ka;mpfer then goes on to state, that other sorts of varnish are 
collected in Siam, Corsama, &c. inferior in quality, and pro- 
duced by other plants ; hut one of the best he eays is pro- 
duced from the Anacardium., or Catkew Nut tree. This lat- 
ter varnish he says is used without any mixture for stcuning 
black. 

The Sylhet varnish which we have received from India was 
made to order for Mr Swinton. It consists of two parts of 
the juice of the Bkela, (the Seme-Carpus aruicardium, the 
tree which bears the marking nuts of India,) and one part of 

mfi of Tsi-tzi given to the Rangoon varnish have been 
the VHrnish from Tbl or SiK-Tsi 
t JAN- 1828. 
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the juice of the Jowar. The articles varnished with it at 
Sylhet are of the most beautiful glossy black, and it Bcenia 
equally fitted for varnishing iron, leather, paper, wood, or 
storw. It has a sort of whitish gray colour when first taken 
out of the bottle; but in a few minutes it becomes perfectly 
black by exposure to the air. In the present temperature it 
is too thick to be laid on alone, but il may be rendered more 
fluid by heat. In this case, however, it is too clammy, and 
Beems to dry very slowly. When diluted with spirits of tur- 
pentine it dries more rapidly, but still witii less rapidity than 
is desirable. 

The T'si-tsi, or varnish of Rangoon, is less known than the 
Sylliet varnish. Mr Swinton considers it to be made from 
the juice of the Bhela, or Seme-Carpus anacardium alone. 
It appears to have the same general properties as the Sylhet 
varnish, but dries more rapidly. 

The varnish from the Kkeeoo, or varnish tree, may be the 
same as the Rangoon varnish ; but it is at present conudered 
to he different. The Kheeoo grows particularly in Eubboo, a 
valley on the banks of the Ningtee, between Munnipore and 
the Binnan empire. It grows to such a large size, that it 
affords planks upwards of three feet in breadth, and in ap- 
pearance and grain it is ver}' like mahogany. A British officer 
who travelled through ICuhbooin the beginning of the present 
year, and an abstract of whose journal is now before us ia 
MS., gives the following account of the method of obt^uning 
the varnish from the Kheeoo. 

" The Sepoys felled a Kheeoo, or varnish tree, at More, of 
which I took the measurements as follows : 
Height to first branch, - . - 42 feet. 

From lowest branch to extreme of top one, - 18 

Diameter when hewed, • - Sj 

Circumference of do. - - 7j 

This, comparatively with others of the same species, b a 
small tree. I measured the circumference of one, which, near 
the ground, was thirteen feet. I had an opportunity of ascer- 
taining the of extracting the varnish from the tree, 
which is h "ons in several parts of the trunk, to 
which clii .'ned so as to receive the varnish 
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which oozes from them. The iiKiision is only through the 
bark. The choonghas are allowed to remain two days. One 
tree affords about a gallon. The varnish is extracted annually 
from each tree at the commencement of the rains. No after 
preparation is required to render it fit for use. The tree is at 
present (Jan. ITtli, 1827) in blossom. The bark is nearly the 
same as the bark of the Saul, but somewhat lighter in colour. 
The leaf resembles that of the horse-cheanut more than any 
other I can recollect," 

The varnish tree of Martaban, which we presume must be 
the same as the Kheeoo, has been particularly examined by 
an eminent botanist, who gives the following account of it: 
" The varnish tree is found in great plenty and perfection at 
Martaban. The tree is very distinct not onli/ in species, but 
genua, Jrom the varnish tree of Hylhet, atid that of the Malm/ 
Archipelago, China, and Japan. It has been named Melan- 
orhea vsitatissima, and a very fine object it is, especially 
when in fruit, the latter being supported by five or six spread- 
ing red and very large wings. The varnish, when good and 
fresh, is of a rather pale rust colour, which by exposure to the 
air becomes jet black." 

Before concluding this notice, we shall give an account of 
some observations which we made upon the constitution of the 
SylheC and Rangoon varnishes, in order to determine the 
change which takes place in them when the colour passes 
from a whitish brown to a deep black, A small quantity 
being put between two plates of glass, the plates were pres- 
sed together till the thin film of varnish which they enclosed 
was translucent. Upon examining this film with a power- 
ful microscope, it was obvious that the fiuid was not a ho- 
mogeneous one, but was organized, and consisted of an im- 
mense congeries of small parts, which exhibited the finest ex- 
ample of mottled or striated colours. These particles dis- 
persed the sun's rays in all directions like a thin film of un- 
melted tallow, or like organized fluids, such as the blood and 
milk. 

After standing two days exposed to the action of the air, I 
found that the portions which the £ur did not reach, viz. that 
between the glass plates, exhibited the same constitution as 
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before ; while that which was squeezeit out between the glasses, 
and on which the air freely acted, had become of a fine colour 
like that of treacle, I now placed thia portion between two 
plates of glass, and found, to my great surprise, that the oiv 
g^nized structure of the fluid was entirely gone, that it was 
perfectly homogeneous, and showed the sun of a beautiful red 
colour, as when it is seen through a thin Him of pitch, or 
through a darkening glass. The action of the air had com- 
pletely disorganized the vegetable juice, and reduced it to a 
state of homogeneous fluidity. The application of heat seem- 
ed to accelerate this organization ; but I have not been able 
to produce the same efl'ect by the action of heat upon the var- 
nish when not exposed to the air. 

We now opened one of the Bhela nuts, the fruit of the 
Seme-Carpus onacardium, and found that the juice of it when 
placed between plates of glass, was nearly as bomogencous 
and transparent as the Rangoon varnish when acted upui by 
the air. There were, however, small portions of it whidi ex- 
hibited an organized structure. 



Abt. "SW,— Account of the Poisonous Qiialttiesqfthe Vege- 
table Varnishes from India and America. 

Having experienced and witnessed in more than one case 
the singular e0ects produced upon the human body, bj a 
poisonous vapour which is exhaled from the Syihet varnish, 
we have been induced to collect the information which the ex- 
perience of Others has already made known. 

This information, however, had ceased to be of any use, for 
the varnishes in question arc supposed, even by our country- 
men in India, to bo devoid of any noxious quality. We 
are informed by Mr Swinton of Calcutta, that the Munni- 
poores who were lately in that city, when questioned respect- 
ing the Eheeoo varnish, described it as of a poisonous nature, 
causing the hands and face to swell, and producing an intoler- 
able itching. A British officer then in Munipoore denied the 
truth of this " 'Ted that the varnish was perfectly harmless, 
being alwa he hand. Although the Munipoores 

were not W ken in a matter which must have 
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^H frequently come under their observation, yet it never occurred I 

^H to me that the poisonous qualities which they ascribed to thtt I 

^H Kheeoo varnish were hkely to belong to the Sylhei varnish; I 

^B *l)d I accordingly madenamcrousexperiments with the latter^ M 

^H ititfaout any suspicion of its possessing deleterious properties. I 

^H* Having laid it in its undiluted state upon part of an iron rail* M 

^V i^g, a maid servant accidentally rubbed her arm against it. Iil I 

^H itae part of the arm touched by the varnish the skin was at the I 

^B Ktme time slightly ruiHed, but on other parts touched by the I 

^P Varnish the skin was perfectly sound. In a few days all these I 

parts were inllamed, and became extremely itchy. A coii>> I 

geries of angry pimples followed, which were hard at their I 

base and extremely red. These pimples have remained mora ■ 

ihan three weeks without healing; and what is very strange, 1 

ft%sh ones have appeared on parts of the arm which the var^v I 

nish never touched. I 

One of my sons, who had been the principal operator in put- I 

ting the varnish on the iron, and who from the coldness of the I 

Weather was obliged to render it fluid by holding it above the I 

fire, was thus peculiarly esposed to the vapour exhaled from ^ I 

it when hot, and also during the time tlmt he was laying it on. I 

A few days after, his hands, which the varnish had nevei^ . I 

touched, were covered with red pimples, exactly the same ai. ' I 

those already described. The effect gradually extended up j| 

his arm, and in two days afterwards his face and eyes wercf m 

swelled to 3 most alarming degree, both cheeks being a mass 3 

of small red pimples. The itchiness was intolerable, but there V 

was neither fever nor pain, and the swelling disappeared after 9 

BIX or seven days. We at first ascribed these effects to the B 

nettle-rash ; but after reading the account given by Dr Joseph. I 

Papa of the effects of the Indian varnish, and comparing the J 

pustules with those on the arm of the maid-servant, there could ^| 

not be the least doubt that the varnish was the cause of the V 

disease. / ^| 

The account now referred to was drawn up in 1701 by Dr V 

Joseph del Papa, physician to the Cardinal de Medicis, and jl 

was communicated to the Royal Society by the celebrated bo> I 

Itimist Dr Sherard. The following is an abstract of it. V 

' " The using and handling of the Indian varnish, while lay- I 
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ing it on objects to be varnished, having produced such extra' 
ordinary effects on Signior Ignatio, and more remarkably cm 
bis maid- servant, viz. great swellings of their heads and eyes, 
and in their arms, and indeed almost their whole body, with an 
intolerable itching, inflammation and pimples, is so new and 
extraordinary as to call forth our wonder and curiosity. There 
ore indeed some juices of roots and herbs, which by touching 
our flesh either inflame or ulcerate it, or produce swellingB, 
pustules, and itchings ; but all these cause the disorder only 
where they touch, and do not spread their inviable venom over 
other parts of the body. In short, I know not an instance of 
any one thing, which, either touched with the hand, or in- 
sinuating itself by its fumes into our body, is able to produce 
almost over the whole skin inflammotions, swellings, itchiness, 
and pustules, as if the whole body were stung with an infinite 
number of wasps, for such are exactly the effects produced by 
this varnish. 

" This varnish exerts all its malignity against the skin, the 
viscera and blood being untouched ; besides, I observed that the 
maid, at the same time that almost her whole skin was hard, 
inflamed, swelled, and full of pustules, had yet no fever, no 
pain in the head, nor any inward illness. This varnish, there- 
fore, is only an enemy to the skin ; and that this mischief 
should attend it, it is not necessary that the varnish should be 
heated, for when cold it emits the same steams, which in^nuate 
themselves into the body, especially when touched and hand- 
led. 

" I have several times spread a great deal of this varnish 
hot upon the naked skin of poultry, and they never received 
any hurt from it either internal or external. I have caused 
other fowls to swallow crumbs of bread steeped in the varnish, 
and they seemed to like it very well ; others I have pricked in 
the heart till the blood came, and then anointed it all over with 
varnish, which, instead of hurting them, proved a balsam to heal 
them. Having once, however, spread some of it on the naked 
breast of SQVae fowls, leaving it sticking there for three days, 
I afterwards ~ 1 between the dried varnbh and the flesh, 
the place a. ^ full of a yellowish serum, but with- 

out sny fu have attempted the same thing on 
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doga and cats, but without success, for these animals with thdr 
tongues and claws soon take off all the vamisli from their b<v 
dies, and take no hurt by it." 

The poisonous qualities of the Japan varnish are mentioned 
also by Kiempfer, who states that it exhales a poisonous va- 
pour, which occasions great pains in the head, and causes the 
lips of those who handle it to swell ; on which account the ar- 
tificers when they use it are obliged to tie a handkerchief over 
the nose and mouth to prevent these effects. 

Although the Poison Wood tree of New Englanil, the Rhus 
vemix of Linnieus, is different from the varnish trees of 
India, yet it resembles them in its poisonous qualities. The 
Honourable Paul Dudley informs us that it poisons two 
ways, *' either by the touching or handling of it, and that 
its scent when cut down in the woods, or on the fire, has 
poisoneLl persons to a very great degree. One of my neigh- 
bours was blind for above a week together with only handling 
it, and a gentleman in the country, when sitting by his fireside 
in the winter, was swelled for several days with the smoke or 
Alone of some potsonotis wood that was in the Qre. It has this 
effect only on some particular pcrBons and constitutions, for I 
have seen my own brother not only handle but chew it without 
any hanu at all ; so that by the same fire one shall be poisoned, 
and another not at all affected. But this sort of poison is never 
mortal, and will go off in a few days by itself like the sting of 
a bee ; hut generally the person applies plantain water, or sal- 
lad oil and cream. As to its operation within a few hours 
after the person is poisoned, he feels an itching pain that pro- 
vokes a. scratching, which b followed by an inflammation and 
swelling ; sometimes a man's legs only have been poisoned and 
have run with water." 

Dr William Sherard, in describing the same tree, states, that 
the wood is as cold as ice, and that when laid on the fire, out 
of five or six persons sitting by it, some will swoon, iaint, or 
yawn, continuing so for some days, others but a few hours, 
and others of the company not at all. I handle, says he, cut, 
and burn it with impunity, and so it is with several others, I 
suppose according to their conBtitutions. It was never known 
to kill any body, but only to do hurt to some persons." 
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In treating of the different spadesf of RhUff ^hfcb wtire tofM 
fioBed to rnemUb the tarnish .ti^, Mr EllbmentvDns ^^ th^tt^ 
Ithus Sinense, when first it began to extend it6 leases in the saauftU 
'BtxMKttihad 8o reinarkabJy a^ disagreeable 6inel|, tbatiife fr^uendy 
<a3ni{dained(^:gettiiig the headaehe, and a sid(f(edB of his'std^ 
(nbdr^byrteiaijung.too'loagnear it; ^nd after it was rem'dted 
intaihe great' st6y^ wiier^, notwithstanding thsit building ytw 
-vi^'lapacioUi, aadj near twei^ty feet high, yet, is it grew most 
luxuriantly, we could not without ^paip continue long nelur it.** 
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An. XYII.-^Observations on the Generation cf the Loibu^ 
.y laria dSgitata^ Lam. (Akyonium lobattimy Fall. J By B. 
. 'E. Grant, M. D., F. R. S. E., F. L. S., Professor of, Zoo- 
. logy in the University of l^ndon. Communicated hy the 
^ Author. 

lir yarious observations and experiments on the structure and 
:econolny of Zoophytes found inhabiting the Frith of Forth^ I 
have already shown that in many siUdouSj calcareousy and 
horny species, theminute reproductive gemmules by which these 
:: animals propagate, are highly organized portions of the gela- 
linous substance of the parent, which possess the power of 
swimihing freely to and fro, for a considerable time fdfter their 
veeparaticMQ, by the rapid vibration of very small cilisB covering 
■ their surface. Although I had not anopportunity of observ- 
. ing: this jsingular phenomenon in any zoophyte which disdiai^es 
-at8:ova through the bodies of polypi, I was induced-from analogy 
htabdieve that the motions observed by Cavplini in. the ova of the 
3:Gaty<9hylUa and Gorgpnia, which are jdischarged through po* 
lypi, were produced by similar organs, and that these organs in 
tlue same situation are probablyc^ much more general occurrence 
in thiis class of animals than has yet 'beea observed. During 
the month of October Iprocui^ed flome spec«iaen&of the white 
variety of Lobtilaria digitatd firom the Frith of Forth, with 
. their ova in a state of maturity, which afforded me the naeans 
of observing the process of generation, not only in a species 
whose ova pass through polypi of a very complicated struc- 
ture, but also in a zoophytis with ajlee^ and contractile axis^ 
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diAering much from those I had already examined. Both the 
red and white varieties of this animal of various shades of in- 
tensity, are found in every part of the Frith of Forth from 
this to the oppo^ie shore, adhering in large masses to stones, 
shells, and fuel. At Jow water we observe it hanging in nu- 
merous fleshy lobes from the under and sheltered surface of 
rocks ; after storms, quantities of it are often left on shore, 
adhering to marine plants and animals which have been torn 
from their seat ; and by accompanying the dredgers daily em- 
ployed in the Forth we constantly find it brought up by the 
dredges from deep water, spreading on all kinds of solid sub- 
stances lying at the bottori, as broken bottles, glasses, shells, &c> 
Jussieu examined the structure of this animal with the mi- 
croscope, on the coast of Normandy, more than eighty years 
ago, and has given accurate representations of many parts of 
its structure (Mem. deTAc. 1742.^. Mr Ellis, who mentions 
it as occurring in great plenty round all the coasts of the Bri- 
tish islands, has given many excellent figures illustrating its 
internal structure, the appearance and situation of its ova, and 
their mode of passing out through the bodies of the polypi 
(Phil. rran*. liii. PL XX.). Hehasplacedgroups ofo — 8 
loose ova in each of the canals below the polypi, and similar 
groups in the transparent bodies of the polypi below the 
stomach, which are represented passing up one after another 
towards the mouth. It is to bo regretted that he has not left 
a full description of the interesting appearances represented 
in these figures. Dr Spix of Bavaria, without noticing the 
accurate and elegant plates of Mr Ellis, and with a low esti- 
mation of the labours of our distinguished countryman, has 
g^vcn several figures to illustrate the mode of generation of the 
Lobularia (Ann. du Mus. t. xiii. PI. SXXIII.J, which differ 
as much from nature as they do from the plates of his prede- 
cessor. He has represented the head of the polypus as con- 
sisting of a large round vesicle or stomach, to the ades of 
which are closely applied eight thick cylindrical claviform ten- 
tacula covered with minute papillte; descending from the 
stomach he has represented a long narrow tapering tube, and 
^he ova are placed in a single line, inclosed in a small curved 
■Mjonal, like a string of beads. His observations correspond 
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with his figures. He states that the tentacula appear to be 
filled with globules of air ; that the polypus can withdraw the 
tentacula into its mouth ; that the body of the polypus is not 
thicker than a haJr; and that the polypi die contracted. He 
mentions also that each of the round red globules which are 
discharged through the mouth, is an ovarium, containing, 
within a distinct capsule, a multitude of small eggs like those 
of a Qy, an appearance which he has represented in the figures, 
and he is thence led to inquire whether all zoophytes may not 
in the same manner be oviparous. It is singular that this 
author commences his observations by stating that Mr Ellis 
generally mi.stook ihe ova of zoophytes for ovaria, an error 
which he has not shown to belong to the great British zoophy* 
list, but which he has himself obviously committed with re- 
gard to the Lobularia. Lamouroux has corrected some of 
the errors of Spix, and has given elegant magnified figures to 
illustrate the anatomy of the polypi of this animal, (Hut. des 
Pd. PI. XIII.^ ; but as he examined the Lobularia only in 
spring, he could detect no trace of ova or ovaria in its struc- 
ture, and was therefore unfortunately prevented from throw- 
ing any light on this interesting part of its economy. 

On laying open the white Lobularia in the direction of its 
canals, I found in all these cavities numerous small red-4:o- 
loured spheres of aregular form and soft consistence, and about 
the fifth of a line in diameter. Many of them much smaller, 
and of a white colour, adhered to longitudinal white lines at 
the upper end of the canals. There were several of these lon- 
gitudinal rows of ova at the base of each polypus, and most of 
them were connected by peduncles or tubes to the white lon- 
gitudinal folds of the canals. The smallest had the strongest 
connection, those of a larger size were connected only by a 
slender filament, and the largest red ova were quite free. The 
white folds to which the ova adhere, are continuous with the 
eight longitudinal folds seen within the polypi. There were 
generally about twenty small white ova in each canal, besides 
ten or twelve perfectly formed, and of a led colour. Most of 
the mature ova were collected together near the basis of the 
polypi, whe' ^ere quite loose, of a deep red colour, and 

of a larget ual size than those attached to the 
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folds of the canals. Their appearance closely resembled the 
figures of Mr Ellis ; they were quite visible to the naked eye, 
and when a section of the animal was placed in water the 
red ova fell out separately, and sunk slowly to the bottom. 
The red colour of these ova is mentioned by J3r Spix, the ova 
of the Gorgonia and Madrepore have a red colour,and the ova 
of the Medusa aui-ita, Lin. are described by Dr Rosenthal 
(Zeitsch.fur Phya. '\. B. s. 328,) as round bodies of a red co- 
lour, and somewhat lengthened form, which " in their mature 
state move backwards and forwards in a lively manner without 
altering their form." The ova of the Lobularia exhibited va- 
rious shades of colour, from white to deep red, according to 
their size and maturity. By pressing the red ova between the 
forceps they were found to consist of a distinct transparent 
membranous capsule, filled with a gelatinous matter, which ap- 
peared under the microscope to l>e composed of the same small 
globules or monade-like bodies which compose the ova of other 
zoophytes, and almost all the soft parts of animals* They 
did not produce the slightest eServescence in nitric acid, al- 
though every part of thq fleshy substance of the adult Lo- 
bularia contains calcareous matter. By remaining a few days ^ 
in spirits, or in fresh water, the ova entirely lost their red co- 
lour, and assumed a yellowish- white appearance even in the 
coitre of entire lobes. 

After a specimen of the animal had remained for some hours 
suspended in its natural vertical postion in a crystal jar filled 
with pure sea-water, and its polypi had fully extended them- 
selves, I was delighted to find the large red ova beginning to 
descend from the interior of the canals into the transparent bo- 
dies of the polypi, where I could easily observe their progress 
widi the aid of a lens, through the sides of the glass vessel. 
They advanced slowly and only when the polypi were distend- 
ed. In the space of twenty-four hours ova were seen in the 
bodies of most of the polypi ; some polypi had only one, several 
had two or three, and in others groups of four or five ova were 
observed together placed without any regular order. Many of 
the polypi had no ova, in others the mouth was seen distended 
with a single ovum ia the act of being discharged, and a few 
ova were found lying separate at the bottom of the jar. All 
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those which had descended into the bodies of the polyp, and 
those found loose in the jar, were of the fail aiae and deep-red 
colour. None of the imperfectly formed white ova were detach- 
ed from the sides of the canals, or seen in the polypi. I 
collected carefully the loose ovb from the bottom of the jar, 
and on placing them in a watch-glass with sea-water I could 
perceive with the naked eye that they continually changed their 
sktiations, gliding to and fro with an almost imperceptible mo- 
tion. Viewed with the aid of a lens, their motions were oK- 
vioas ; they were seen to contract themselves frequently during 
their progressive motions, and sometimes ihey appeared revolv- 
ing round their axis. When placed under the microscope, and 
viewed by transmitted light, they appeared as opaque spheres 
sufrounded with a. thin transparent margin, which increased 
in thickness when the ova began to grow, and such of the ova 
aa lay in contact united and grew as one ovum. A rapid cur- 
rent in the water immediately around each ovum, drawing 
along with it all loose particles and floating animalcules, was 
distinctly seen flowing with an equal velocity as in other cilia- 
ted ova, and a zone of very minute vibrating cili« was per- 
ceptible, surrounding the transparent margin of all the ova. 
The progressive motion of the ova, always in a direction con- 
trary to that of the cuiTent created by their ciliie, was Tery 
obvious, though less rapid than in any other zoophyte in 
which I have observed the same remarkable phenomenon. 
The specimen suspended in the glass jar filled with pure sea- 
water I now brought so close to the transparent side of the 
vessel, that I could examine through it, with the assistance of 
a powerful lens, and without disturbing the animal, the mo- 
tions and progress of the groups of ova passing through the 
colourless bodies of the polypi. To the naked eye at first 
sight all appeared motionless. The deep vermilion hue of 
the small' round ova, and the colourless transparency of the 
outer covering of the polypi, formed a beautiful contrast with 
the pure white colour of the delicate longitudinal folds, the 
central open canal, and the slender filaments which wind 
down from its sides towards the clusters of white ova at the 
base ; but th ''"lomena discovered within were eveii 

more admin ')eautiful contrast of colours, the 
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elegant forms, and the exquisite structure of all the parts. 
When observed with a lens the ova were seen to be in con- 
stant motion, and quite free within the bodies of the po- 
lypi. They moved themselves backwards and forwards, and 
frequently contracted their sides, as if irritated or enable 
of feeling. I could observe none passing upwards between tile 
stomach and the sides of the polypi. They never assumed the 
appearance of a string of beads inclosed in a narrow shut curved 
tube, as represented by Spix, but swam freely in the water which 
distended the polypi, as figured by Ellis. Their motions in 
the polypi, though circumscribed, were so incessant, that by 
Tvatching attentively I could observe them with the naked eye, 
and they became more conspicuous as the ova advanced to the 
open base of the stomach. From their restlessness, as they 
approached that last passage which separates them from the 
sea, they seemed to feel the impulse of a new element, which 
they were impatient to enjoy, and by following the direction 
of that impulse they appeared to tind their way into the lower 
open extremity of ilie stomach, without any organic arrange- 
ment to lead them into that narrow canal. In their pjtssage 
through the stomacli, which was effected very slowly, the 
spontaneous motions of the ova were arrested, unless some im- 
perceptible action of their ciliffi, or some contractions of. their 
surface, might tend to irritate the sides of that canal, and 
thus direct or hasten their escape. 

The clusters of ova found in autumn at the ba^e ef 
the polypi of the Lohularia, have no relation to tlie ovaria 
of higher animals. They are true gemniules or buds which 
grow from the sides of the internal canals ; they are nourish- 
ed by umbilical cords ; they fall off and escape when mature ; 
and, as in other zoophytes, they leave no trace of their exist- 
ence behind. Their spontaneous motion establishes the exist> 
ence of this remarkable property in a tribe of zoophytes with 
afleshy axis, where it had not before been observed, and opens 
to our contemplation a new and singular arrangement for 
aiding and directing the passage of these delicate reproductive 
globules, through the complicated bodies of animals where irri- 
tability is nearly extinct. It would be highly interesting Ip 
trace bow far up in the scale of animals this simple arraiigc- 
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ment takes place to facilitate the exit of the embryo from the 
inert body of the parent. The above remark of Dr Rosen- 
thal respecting the Medusa, shows that it takes place in the 
class of Radiated animals; and I have shown in a former num- 
ber of this Joumal (No. xiii. p. 1S1-), that in the class of 
Molluscous animals, the ci^capc of the foetus from highly com- 
plicated ovarla, as those of the Buccinum, is effected in like 
nMUiner by the rapid vibration of cihte placed on the surtace 
of the young. The transformation of the ova above described, 
from their moving, irritable, and free condition of animalcules, 
to that of fixed and almost inert zoophytes, exhibits a new 
metamorphosis in the animal kingdom, not less remarkable 
than that of many reptiles from their first a([uaUc condition, 
or that of insects from their larva state. Ulvss and confervs 
have been seen to resolve them selves in to animalcules, (Schweig- 
ger's Beobacht. auf N. R. s. 90._J, and Professor Aghard has 
seen these animalcules reunite to construct the plants. Mosses 
and Equiseta are found to originate from confervse, (Mim. iht 
Mus. torn. ix. p. 283-^1 and all the land confervie with radi< 
cles appear to pass into the state of more perfect plants. The 
Oscillatoria; which cover the stones in our fresh water pools 
with a green and velvety crust, resolve themselves into ani- 
malcules and lively moving filaments, whose motions have 
been described by Saussure, Vaucher, and others. The glo- 
bules of our blood have been seen to arrange themselves in- 
to fibres, (Phil. Trans. 1818. p. 172.J, and the densest fibres 
have been resolved into their regular component globules. 
But few known changes in the vegetable or animal kingdom 
are more singular than that which the ova of zoophytes present 
in passing from the state of lively, free, and spontaneously 
moving bodies, to that of fixed horny roots, or equally inert 
calcareous cells. 



Akt. XVIII. — Description of an Apparatus for Impregnat- 
ing Liquids vi'ith Gases. By James King, Esq. Commu- 
nicated by the Apthok. 

In the year ' -^'he pleasure of suggesting to Dr Hope 

the construe itus for impregnating liquids with 
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gases. That eminent chemist had one ofthem made for his own 
use, and another was executed for Dr Fyfe ; but as no account 
of it lias yet been published, you would oblige me by insert- 
ing the following brief description of it in The Edinburgh Jour~ 
nal of Science. The advantages of this apparatus are, that it 
does away with bent tubes and luted joints of Woolf's, all of 
which can be ground with ease. Tlie liquid to be impregnated 
is advantageously exposed to the gas. As there are no lutings, 
it can be put up and in action in a few minutes, and as quick- 
ly dismounted ; and not at all liable to derangement. In Fig. 2. 
Plate III, A is the retort ; B the receiver for the condensable 
part of the product ; C contains the liquid to be impregnated, 
which is filled up to the dotted line D ; E is a vessel open at 
the bottom, into which the bquid ascends during the action of 
the apparatus ; F is to keep up pressure on E, when the stopper 
is out ; G- is a conical stopper to increase the pressure on the 
whole. A stop cock at H would be very convenient, to ex- 
amine a little of the liquid as the operation goes on. This 
can be introduced at G ; and if the safety tube described in the 
last number of this work were appUed at the top, in place uf 
the conical stopper at G, it would render it more complete. 



Art. XIX. — Account of the Assamese Metliod of Blasting 
Rocks. ComiBunicated by a Correspondent in India. 



An Assamese stone-cutter has shown me a mode of blasting 
rocks, which I think superior to any thing practised in Erg- 
land, and you may perhaps consider it worth communicating 
to The Edinburgh Journal of Science. The old mode of ram- 
ming has you know been superseded of late by the use of loose 
sand poured over the powder; but whatever may be the case 
with the softer description of rocks, I have always failed in this 
way here, except in one instance, probably owing to the ex- 
cessive strength and hardness of the granite and primitive 
greenstone, on which the experiment has been tried at least a 
dozen of times, and in holes nearly a foot deeper than is stated 
to be necessary in the Supplement to the EncycloptBdia and 
Phihsophicoi Magazine, where the method with sand is de- 
scribed. The following is the result of the Assamese plan. 
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A hole was bored about twenty-six inches deep and one md a- 
half inch diameter in a large block of greenstone. It nas 
tried to blast this rock with powder and loose sand, and the 
latter was blown out. The same charge of powder was then 
put in, and the mouth of the hole closed with a wooden plug 
about five inches long, with a touch hole bored through it, and 
driven into the aperture with a mallet. Between the powder 
and the lower part of the plug an interval of several inches was 
left, and the communication was perfected by means of a tin 
tubule filled with powder, and passed through the centre of tlie 
plug. On firing it the rock was rent in every direction to the 
distance of four feet, and several large pieces were detached, 
one of them weighing fully a ton. The advantages are, tlut 
the plug is as safe and more efficacious than the &and,.and 
that with it the force if it goes out may easily be replaced, 
whereas with sand it becomes necessary to have recourse to 
the tedious operation of again scooping out the contents of the 
hole as far down as the charge of powder. The only time 1 
succeeded with sand was when the hole was bored near the ex- 
terior edge of the rock, and then a slice was cut off. It may 
be proper to mention that the sand used was the ordinary 
kind procurable from the river banks, and rather fine-grained. 
I think it is probable that the method above explained would 
be applicable to bursting or rendering cannon unserviceable. 
The great effect produced is, I conceive, chiefly owing to the 
interval left between the charge of powder and the plug, as it 
is well known to t>ponsmen that a gun will certainly burst as 
the barrel opens, if a ball or charge of shot be not properly 
rammed down. 



Aai. XX.— AfemoJr on the Horary Oscillations af the Ba- 
rometer at Rome. Communicated by the Author. 

Amokgst the various branches of the science c^ iReteorvJaglJF 
few have been so little investigated as the horary variaUons of 
the barometer; and indeed till lately so little has it been at- 
tended to, that in few meteorological essays or treatises which 
I have seen qoticed* tmd \a still fewer has it elicit* 

ed facta or portioned to its intereet and singu- 
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larity. The principal hints on the subject which I have seen 
are coot^ned m Nos, iv. and viii. of The Edinburgh Jbur- 
no/ of Science, and in Mr Daniell's admirable essays^ p&rtiuu- 
larly the last cdiiion. 

In the course «f the hourly olipcrvationa which I made at 
Uome on the lodi of January last, and formerly transmitted 
to this Joumaly the horary changes which took place on the 
mercurial column that day led me to believe these oscillations 
to be much more regular and better defined than the sequel 
proved to be the case. 

Stimulated by this conviction, in the beginning of Febru- 
ary I commenced a series of observations to be made each day 
as frequently as convenience would allow, which I continued 
every subsequent day of my residence in Rome. Those who 
do not travel with a professedly scientific aim too often find 
their limited residence in any particular place so much occu- 
pied by the new scenes daily presented to them, that no time 
is left, even if they had the inclination, to institute any thing 
like a series of regular experiments ; and hence, to the detri- 
ment of science, we find that little or nothing is derived from 
those who, enjoying the advantages of visiting various cli- 
mates and latitudes, might make the most important physical 
investigations. As a traveller, then, I must make this my 
apology for whatever barrenness may be found in these obser- 
vations, made during a limited residence in the ancient mis- 
tress of the world, where so much tends to divide our atten- 
tion and withdraw it from abstract speculation. At Rome 
my business was to make the observations which lay by for re- 
duction at a future period. During fifty-four days of residence 
in February, March, and April, about 470 observations have 
been made with the data of thermometrical correction for 
each. When on my return to Scotland, I reduced all these 
results with the utmost accuracy into the form of tables ; and 
when I came to determine the value of the several quantities, 
I regretted to find that the sums were considerably irregular, 
and did not rise and descend with the same steadiness from 
hour to hour as anj/ one day's observations within the tropics 
might have exhibited ; and I was led to believe that the num- 
ber of data I proceeded on was not sufficiently great or regu- 

TOL. VIII. NO. 1. JAN. 1828. H 
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lar to ae{)4rate the small diurnal -changes from the m^ss of 
adventitious variations of pressure which w^ eiip^rimo^ iQ th^ 
temperate zone. I afterwards noticed that some a(|ditional 
results, included with the rest by rather a, circuitoufii.ppei^tioii, 
(with a view of enabling me to include the whole of my obser- 
vations) appeared to increase these discrepancies ; I sbi^ there- 
fore give the results obtained both with and without these sup« 
plementary numbers; but more of this when we <^Q)e tp tbQ 
table of final reductions. 

When I found that my computations did npid produce such 
clear results as I had hoped, I was tempted to relinquish the 
idea of ever presenting them to the public ; and I may be i^ 
lowed to state, in a &w words, wby I now ha;i^ard them for 
insertion ip this JournaL Isi^ then, from the very imparfee- 
tions of this branch of science, and the discrepancies which 
every wh^^ occur in the best jpumab of barometrical oseiUa* 
tions .in ihci more norther» lati^tiidesy I am bold enough \o 
hope.tbi^t these obst^rvations as tbey stand may add a faint 
glimmerifig to the weaV light already thrown upon this ph&t 
nomen<H|. . Bd, No observaUons h^ve, I believe, been yet 
made in Italy lyith.a view of elucidating this point, and there 
are no results from the. latitude of Rome, or in any part of 
Italy in Ht^mboldt's tabje. 3</., Though I cannot pi^tend to 
determine to a nicety the hours of maximum and minimum, 
and to trance the precise progress of oscillation from hour to 
hour, yet a general idea will easily be obtained on both these 
points, and the range of variation be the same within a 
minute fraction of what we should have inferred it to be 
from independent observations. Lastly^ I am in hopes that 
tMs memoir may sumulate to exertion travelling and other 
mf teo;rplogists ii* this departmient of their study, than which 
none requires more continued exertion and minute accura- 
cy I and to such as have time and inclination I trust that 
my type of caljculation and reductions may serve ^s a guide in 
treating tlieir observations in that rigorous manner which 
is so highly desirable * It will now be proper to make a few 

• I am encouraged to express the latter hoi^e, from observing how 
deeply Mr D imeijas a very studious attention in this particu- 
lar. " Let tl -Jays be, '' be assured, that it 13 only by the 
same painfuJ ot his. own; favourite science can evej be 
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more accurately' iban to hundredths, which was my principal 
'wm. The positive height of the mercurial column, and con- 
sequently the neutral point, were not accurately determined 
during my stay at Rome, as I had no dividing engine or me- 
thod suflieiently accurate of measuring off a given quantity; 
the position of the scale of inches was therefore only approxi- 
mate. On my way to Florence the instrument was acci- 
dentally broke, and I had recourse to the published journal 
of the Collegio Romano at Rome, to reduce it to the standard 
of the instrument there observed. I selected sixteen corre- 
sponding observations at noon in February. 
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neglected, as a verysms]l difference of level would occasion iL 
The Collegio Homano stood nearly on the same street, and oil 
very flat groimd, and the level of both barometers was proba- 
bly almost exactly the same, viz. about 190 feel above the sea. 
Hence I assume the heights given to be correct, and the 
neutral point is considered at 30.000 inches, as this agreement 
took place only ^^^ lower. The capillary attraction of the in- 
strument comes to be by Mr DanielTs estimate in boiled tubes 
0.044. The instrument during the whole observations hung 
in the same spot, except a few days in January, (including the 
12th and 15th,) when, though in another house, I consider the 
difference of level to have been next to nothing. As to the 
precautions taken to ensure accuracy, I shall simply state, that 
every one of the observations has been made with great care 
by myself personally, excepting only one or two morning ones 
on the ISth and 15th January \ that the whole corrections and 
calculations have been performed by myself from the best da- 
ta; and that in the whole scries not a single dubious obser- 
vation has been made use of. I now give the first table, 
including the original observations, as transferred to my re- 
gister. 



I 



k 










TABLE I. 










f 




D.y. 










my. 










r 


No. 


Feb- 


Hour. 


Bacuoi. 


Ther. 


No. 


Feb. 


Hour. 


Bsrom. 


Thcr. 








~ 


10 M. 


29-840 








3 A. 


30.252 


59 








2 


8jM. 


892 


56 






4 


236 


60 










10 M. 


886 


55 






5 


226 


58.5 




|c 






lOjA. 


854 








6 


222 


58 




I 




3 


IUm. 


tiU 




30 




8 


226 


5S 




1 




4 


10 M. 


960 


57 






9 


224 


58.5 




l< 






11 


30.018 


57 






10 


224 


S8.5 




ft, 






1 A. 


044 


58 






11 


224 


57 




■ ' 






9 


120 


57 




6 


8 M. 


19* 


57 




f 


10 




10 


164 


57 






9 


150 


55 










11 


174 


58 






10 


118 


57 








5 


8 M. 


310 


58 






11 


094 


58.5 










9 


224 


56 






12 


048 


57 










10 


243 


,-56 






1 A. 


030 


57 




L 






11 


250 


58 


30 




5 


29-996 


57 




1 






!2 


250 


58 






6 


970 


57 





lia iOtt M^orarv C>a««Ma» (^Ok Barvmur lUUbnf. 





P* 








p«,. 








^o. 


P^ 


Hour.' 


B.«,i, 


T].«r. No, 


Heb. 


H>w, 


ilarom. 


Thet,' 


~. 




T 


msas 


S7 




ti: .1 1 


29.)tOO 


55: 






», 


»« 


« 




.Mh 


T56 


54 , 






a. 


870 


56 






75P 


54 ■ 




• ■..-.I 


itf . 


Sso 


6S 




778 


34' 






tj:,.. 


Bse 


56 ■ 80 




Id 


800 


5*=- 


! 


■ n- 


.8'm 


. r» 


56 




\l 


SOU 


54 






.SI 


7M 


¥ 




\% . 


796, 


5-t 






2' 4. 


• fiS4 


55 


13 


8 M. 


8U0 


55 


ie'- 




650 


56 




9 


800 


55 






,.; 


623 


56 




fOi 


790 


Sfr ■ 






& 


5»1 


65 




12 


790 


55- 






9| 


*74. 


56 




5 A. 


770 


5* . 






IP 


57*, 


56 




s 


768 


34 


' 




U! 


574 


56 




in 


758 


54 ■ 


■ :■ 


» 


8 u. 


60(1 


56 90 




12 


760 


54' 






tlO 


626 


54 




14 


9 M. 


800 


54 






.IV- 


650 


56 






10 


SSS 


54 








G30 


55 






11 


858 


32 


Sbf 




4* 


690 


54 






12 


874 


53 




':i ■ 


' i 


718 


55 






I A, 


SB& 


BS: 






;.a ■ 


. 76s 


55 






2 . 


892 


5^.. 






iQ 


,ao6 


54 






4, . 


-900 


53. 






11 


850 


54 






a 


910 


53 




9 


9 M. 


9S8 


55 






10 


91 1) 


53 






SJM. 


^980 


55 


100 




11 


918 


53 






l\.. 


016 


.55 






12 


918 


33 






2 


036 


55 




15 


8 M. 


902 


34 






SS 


050 


55 






9 


890 


50 


30 




8 


078 


54 






10 


878 


51 






12 


094 


54 






lif 


8(ifi 


52 




10 


8 ^. 


086 


55 






2 A. 


8G4 


5a 






10 


070 


52 






7 


890 


53 ■ 






12 


072 


54 






8 


890 


51 . 






5 «. 


100 


5* 






9 


896 


51 






10 


100 


54 


110 




1ft' 


896 


51 






"S 


190 


54 




16 


11 


896 


51 






10 


074 


54 






8 M. 


896 


51 




1.1 


Joi 


096 


55 






a 


894 


50 






2%. 


06s 


55 






H 


688 


'49 


70 




7, 


050 


54 






1 A. 


S99 


51 






8 


042 


54 






a 


«92 


51 






11 


816 


54 






8," 


904 


,51 . 






12 


006 


54 






9 


9OI) 


;5i . 




IS 


9 
10 




Ie 


120 




10 


907 
9O8 


:50 . 
|50 ' 



Oi» th.^<»-«r3f Qtiimfakm q^the Barometer at Same^nd 





5^M * » 


Ther. 




No. 


F'^. 


Hoiut. Barom. 1 


No. 


- • 


17 


8 *. 


^.900 52 






t 


^ 


900 51 






s 


lOj 


900 


51 








12 


900 


51 


170 






1 A. 


902 


52 








7 


924 


52 


■ 






8 


950 


51 








9 


9150 


51 








10 


958 


50 




130 




11 


960 


51 






18 


10 M. 


30.018 


52 








2 A. 


{i56 


52 






. 


5 • 


080 


52 








7 


loo 


52 


180 






8 


108 


51 








10 


ll8 


51 








11 


i20 


51 






19 


8 M. 


il8 


51 








1 A. 


118 


54 




140 




1 


120 


54 








8 


l24 


54 






■ 


n 


l32 


34 








10 


110 


^3 








11 


106 


63 


190 




«0 


9 M. 


066 


54 


%^ 






10 


040 


54 








12 


020 


54 








1 A. 


014 


54 








2 


000 


54 




150 




3 


^9.996 


55 








5 


966 


i5 








6 • 


962 


$5 








7 


962 


B5 








8 


958 


B5 


2dC 






U 


950 


£5 








12 


950 


$5 






21 


9 M. 


940 


56 








10 


918 


^6 








12 


906 


56 




160 




1 A. 


896 


56 








2 


872 


56 






• 


6i 


850 


B6 








7 


834 


56 






) 


8 ' 


d40 


56 


210 






12i 


816 


56 






22 

• 


1 M- 


812 


56 





Day. 
Feb. 



23 



24 



25 



26 



97 



Hour. 


Barom. 


n 


29.8O8 


9 


802 


10 


790 


11 


788 


12 


760 


2|A. 


724 


8 


^6 


11 


, 046 


12 


624 


10 M. 


626 


U 


624 


12 


624 


5| 


^50 


7 


. 700 


8 


726 


H 


• 748 


10 


186 


11 


800 


7|m. 


855 


8 


874 


9^ 


$92 


10 


916 


11 


930 


IJa. 


^46 


4 


$50 


5 


950 


10 


; ^62 


lOf 


' 964 


9 M. 


670 


10 


^84 


1 A. 


d9o 


2 


1)90 
)96 


7 


lO 


30.002 


11 


020 


9 M. 


144 


91 


170 


12 


176 


2iA. 


- 200 


3 


200 


6| 


238 


^ 


258 


10' 


288 


11 


SlO 


9! M. 


350 


10 


, S76 



Ther. 



56 
57 
57 

57 
57 
57 
57 
57 
57 
58 

57 
56 

SB 
55 
55 
55 
55 
55 
55 
56 
54 
^3 
54 
53 
54 
54 
^4 
^4 
53 
53 
63 
53 
52 
62 
52 
S3 
53 
52 
52 
51 
50 
51 
50 
SO 
49 
1*9 
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tr at Rome."-* 


1 




No. 


fl 


Hout. 


B,«nr. 


Thw. 


No. 


?.z 


Hour. 


B.™m, 


Tber 










I A. 


311.404 


51 


260 




"oS~ 


29.962 


60 










10 


404 


30 






Hi 


974 


61 










19 


408 


50 






11 A. 


30-006 


59 








28 


9 M. 


41t 


52 






12 


046 


59 










6iA, 


364 


53 




6 


8 M. 


100 


59 










9 


358 


51 






9 


122 


58 






220 




a 


358 


51 






6 


150 


59 








Mar. 


llj 


350 


51 






8 


170 


39 








1 


8 M. 


356 


52 






9 


180 


59 










9 


S3( 


50 






10 


198 


60 










10 


330 


50 


270 




11 


202 


59 










11 


334 


52 




7 


3 yg 


240 


59 










12^ 


328 


5J 






10 


258 


58 










in- 


314 


53 






11 


262 


58 










2 


314 


53 






2 A. 


276 


59 










5 


300 


53 






6 


276 


59 






iSO 




6 


300 


53 






7 


276 


59 










9 


294 


52 






8 


296 


59 










10 


390 


53 






9 


300 


59 










11 


276 


53 






10 


812 


58 








2 


8 M. 


S74 


55 


230 




111 


316 


58 










9 


274 


5:1 




8 


8 H. 


S20 


59 










lOJ 
11 


250 
242 


53 
54 






10 
11 


307 
306 


59 
59 










IS 


2S4 


55 






1 A. 


396 


59 










12S 


274 


54 






2 


288 


Go 






240 




11 A. 


200 


.53 






6 


260 


59 










12 


174 


53 






7 


2*8 


58 








3 


8 M. 

10 


176 

179 


55 
55 






10 A. 


30.248 
238 


58 
58 










11 


160 


5(i 


290 


9 


SJM. 


196 


59 










12 M. 


30.154 


57 






9i ■ 


196 


60 










1 A. 


148 


59 






10 


196 


60 










9 


136 


56 






loj 


174 


fio 










10 
11 


124 
124 


56 
5(i 






7 A. 

9 


110 
102 


60 

60 






ISO 


4 


9 M. 


104 


58 






10 


096 


60 










I A. 


050 


60 






11 


100 


60 










2i 


OZO 


62 




10 


9 M. 


070 


60 










6' 


29.950 


61 






10 


058 


60 










7 


950 


60 


300 




11 


060 


60 










9 


938 


59 






1 


040 


61 










10 


928 


53 






2 


018 


61 










11 


.<^ 


58 






3 


008 


fil 








a 


8. 


^ 1 






4 


29.990 


60 




1 




9 


1 






6 


976 


59 

i 


■ 



Oyi A^ J7(09idfy O^eOfaitioiM (^ Ifil 



No. 


Day. 
Mar. 


Hour. 


BaoQpn. 


Ther. 
60 


No. 


Day. 
Apr. 


Hoax. 




Ther. 


9 


29.994 


9 


30.258 


61 






10 


99^ 


58 






10 


258 


6Si 






11 


30.002 


S9 






Hi 


250 


68.5 




11 


8 M. 


120 


60 






2 A. 


238 


63 


310 




H 


150 


S9 






3 


238 


6S 






10 


170 


58 






8i 


224 


61 






IJa. 


206 


59 






9 


230 


61 






3 


226 


59 






10 


220 


60 




1 


io| 


244 


58 


360 




11* 


220 


.60 






296 


58 




11 


8jM. 


218 


61 






12 


314 


58 






9i 


208 


61 




12 


7 M. 


340 


59 






llj 


198 


61 






9 


350 


57 


\ 




2|a. 


J 92 


63 









350 


58 






3 


192 


63 


320 




11 


350 


58 






4 


192 


63 






12 


352 


59 






n 


196 


61 






12 


348 


61 




11 


9 A. 


200 


61 






5 


320 


60 






lOi 


204 


61 









290 


58 


S70 




llj 


204 


60 


• 




11 


274 


58 




12 


8 M. 


226 


62 




13 


n^M. 


252 


59 






9 


230 


62 






8 


238 


61 






l^A. 


260 


65 




7 


9 A. 


162 


53 






3 


275 


63 









144 


53 






10 


296 


61 


380 




11 


124 


53 






11 


305 


62 


' 


8 


18 M. 


146 


60 




IS 


10 M. 


358 


64 






9 


158 


61 






10-J 


378 


63 






1}A. 


158 


61 


~ 




1 A. 


378 


64 






2 


158 


61 


380 




3 


580 


64 






H 


156 


61 






H 


379 


64 






6i 


180 


60 






7i 


379 


63 






8i 


198 


60 






10 


378 


62 






9J 


210 


60 






^U 


378 


62 









222 


60 




14 


7JM. 


370 


63 


340 




^IJ 


226 


60 






8i 


370 


64 




9 


18 M. 


240 


60.5 






11 


354 


68 




%^ 





258 


61 






1 A. 


342 


64 






11 


^58 


6^^ 






2 


322 


64 






12 A. 


2-58 


63 


390 




^ 


302 


64 






3 


258 


63 






H 


294 


64 






6 


258 


61 






7 


278 


64 






8 


256 


61 






91 


258 


62 






9 


256 


61 . 






11 


256 


63 




' 


11 


256 


60 




15 


7JM. 


184 


63 


350 




14 


260 


60 






8 


160 


63 




10 


8 M. 


256 


60 






H 


146 


63 



lft^ (;titA(#'W»0<<#>«»»>eir^ 





ni?q 






1 


liny. 


1 





No. 


Apr. 


Hour. 


\t»na. 


6l 


Ko. 


A|)r. Hour. Barom. 


Tha. 
64 






1 A- 


30.!0<) 


9 


30.020 


' 




a 


080 


61 









020 


64 


UK) 




s 


05b 


(Jl 






1 


OSO 


C3 






4 


04.8 


61 




19 


6 J A. 


020 


63 






7i 


010 


61 






8 


018 


63 






H 


010 


61 


440 




9 


016 


62 






9 


(120 


til 






to 


016 


62 






10 


020 


61 






Hi 


018 


03 






11 


008 


61 




20 


B 


010 


63 




16 


a M. 


29.990 


02 






9i 


010 


63 






9i 


990 


63 






lol 


0J4. 


63 






10 


990 


fi.S 






11 


014 


63 


*10 




I2JM. 


990 


63 






12 


01* 


62 






1 A. 


968 


6i 






2 A. 


016 


63 






2 


9.58 


64 






a 


016 


63 






4 


902 


62 


450 




H 


000 


63 






51 


950 


62 






1(1 


29.996 


63 






7 


962 


62 






II 


994 


62 






8 


970 


62 




21 


8 M. 


990 


64 






9 


970 


62 






H 


990 


64 






loi 


982 


C2 






10 


saooo 


65 






11 


98(J 


62 






7iA. 


29-98C 


66 


ISO 


17 


7iM. 


982 


6S 






8 


972 


66 






8 


994 


63 






10 


964 


66 






9 


996 


6S 






u 


960 


65 






10 


99ti 


63 


460 


22 


9 M. 


958 


65 






lij 


30.008 


63 






I A. 


9S0 


66 






12i 


010 


63 






2 


948 


64 






2 A. 


OH 


61 






3 


948 


65 






S| 


010 


64 






S 


950 


64 






6 


016 


63 






10 


948 


65 






«i 


01 fi 


62 






d; 


942 


6* 


130 




10 


018 


69 




23 


7 M. 


950 


64. 






11 


018 


62 






7i 


946 


66 






11' 


018 


62.5 






10 


9*8 


64 




18 


7^M. 


020 

016 


63 
6i 


470 




11 


950 


64 



K- B. The preceding temperutnresare from the attaobed tbermoineter. 

The preceding table being the results of the ^mpte observa- 
tions, as inserted in my roister, the next object was to rednce 
them, J3t, ^ "poladng numbers for such intermediate 

hours as it >uld be done with sufficient accuiucy, 

and by red U which happened to be taken at 
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Feb. 

m 


Hour. 
12 


Corr. 
level. 

— 6 


Corr. 
temp. 

—67 


Barom. 
correct. 


Day. 

Feb- 

9 


Hour. 

9m. 


Corr. 
level 

+2 


Corr. 
temp. 

—59 


BMom. 
corraet. . 


30.177 


29.881 


W _ 


3 a. 


— 6 


-70 


176 




10 


+0 


—59 


9S5 




4 


- 6 


—73 


157 




lA. 


— 


-59 


947 




5 


— 6- 


^^9 


151 




2 


— 1 


—59 


976; 




6 


~ 6 


—67 


149 


- 


3 


— 1 


—59 


987 




7 


_ 6 


—67 


151 




8 


2 


—56 


020 




8 


— 6 


—67 


153 




12 


—2 


—56 


036 




9 


— 6 


-Q9 


151 


10 


8 m. 


2 


—59 


025 




10 


_ 6 


-^9 


151 




9 


—2 


—54 


022 


.. . 


11 


_ 6 


-^65 


153 




10 


—2 


—51 


017 


6 


8 m. 


— 5 


-^5 


124 




11 


—2 


—53 


016 


^^ 


9 


_ 4 


—59 


087 




12 


—2 


—56 


014 




10 


— 3 


—65 


050 




5 a. 


—2 


—56 


042 




11 


_ 2 


-^69 


023^ 


10 


10a. 


—2 


—56 


30.042 




12 


— . 1 


S5 


29.982 




11 


—2 


—56 


042 




lA. 


— 1 


-^5 


954 




12 


—2 


—56 


042 




5 


+ 


—65 


931 


11 


10m. 


—2 


—56 


016 




6 


+ 1 


—65 


906 




2 a. 


— 2 


—59 


007 




7 


+ 2 


—65 


875 1 


7 


— 1 


—56 


29.993 




8 


+ 2 


—62 


848 




8 


— 1 


-n56 


985 




9 


+ 3 


—62 


811 




9 


— 1 


—56 


977 




10 


+ s 


—59 


794 




10 


—1 


—56 


968 


. 


11 


+ 4 


—62 


774 




11 


— 


—56 


960 


7 


8 m. 


+ 6. 


—62 


718 




12 


—0 


—56 


950 


V 


9 


+ 6 


—58 


' 696 


12 


9 m. 


+5 


—59 


752 




9l 


+ 9 


—57 


606 




10 


+5 


—59 


736 




10 


doub 


tful 


• 




11 


+« 


—59 


746 




2 a. 


+ 9 


—60 


599 




2 a. 


+6 


—56 


709 




7 


+ 9 


—60 


571 




4 


+6 


—56 


700 




8 


+H 


—60 


545 




9 


+6 


—56 


728 




9 


+n 


—60 


521 


« 


10 


+5 


—56 


751 




10 


+ 11 


—60 


525 




11 


+5 


—56 


751 




11 


+ 11 


—60 


525 




12 


+5 


—56 


747 




12 


+ 11 


—60 


525 


13 


8 m. 


+5 


—59 


746 


8 


8m. 


+ 10 


—60 


550 




9 


+5 


—59 


746 




9 


+ 10 


—57 


565 




10 


+5 


—59 


738 




10 


+ 9 


—54. 


581 




11 


+5 


—59 


736 




11 


+ 9 


—60 


599 




1^ 


+5 


—59 


746 




2 a. 


+ 9 


—57 


573 




5a. 


+6 


—59 


720 




5 


+ 8 


—54 


644 




6 


+6 


—59 


719 




6 


+ 8 


—55 


652 




7 


+6 


—56 


719 




7 


+ 7 


—56 


660 




8 


+6 


—56 


718 




8 


+ 7 


—57 


668 




9 


+6 


—56 


7li5 




9 


+ 6 


—59 


715 




10 


+s 


—56 


712 




10 


+ 5 


—56 


775 




11 


+6 


—56 


709 




11 


+ * 


—56 


798 




12 


+6 


-59 


707 
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15 



16 



17 



Hour. 




9 m. 


+5 


10 


+4 


11 


+♦ 


12m. 


+s 


1 A. 


+3 


2 


+3 


3 


+3 


4> 


+3 


5 


+2 


10 


+2 


11 


+2 


12 


+2 


8m. 


+2 


9 


+8 


10 


+8 


11 


+3 


12 


+8 


11a. 


+3 


2 


+8 


7 


+8 


8 


+8 


9 


+8 


10 


+3 


11 


+8 


12 


+8 


Sm. 


+8 


9 


+ 8 


10 


+8 


11 


+3 


12 


+8 


1 A. 


+3 


2 


+8 


8 


+2 


9 


+2 


10 


+2 


11 


+2. 


12 


+2 


8h. 


+8 


9 


+3 


10 


+8 


11 


+8 


12 


+3 


lA. 


+2 


7 


+2 


8 a. 


+ 1 


9 


+1 




-^56 
^56 
—51 
—53 
—58 
^53 
—53 
—53 
-53 
—53 
—53 
—53 
—56 
—46 
—48 
—50 
—51 
—51 
—51 
—51 
—48 
— 48 
—48 



—48 
—48 
— 46 
— 44 
—46 
—46 
—48 
— 48 
— ifS 
—48 
—46 
— 46 
—46 
—51 
—48 
— 48 
— 48 
—48 
— 51 
—51 
— 48 



29.749 
804 
811 
824 
836 
842 

847 
850 
859 
865 
867 
867 
847 
847 
883 
823 
817 
817 
816 
842 
845 
85 i 
851 
851 
851 
851 
851 
845 
848 
848 

847 
847 
858 
860 
S63 
863 
864 
842 
845 
845 
845 
845 
853 
875 
90s 
903 



18 



19 



20 



21 



10 
11 

10m. 
2 a. 

3 
4 
5 
6 

7 
8 

9 

10 

II 

8 m. 

9 
10 

1 A. 

7 

8 

9 
10 
11 

9 m. 
10 
11 
12 

1 A. 

2 

3 

4 

5 

6 

7 

8 

9 
10 

11 
12 
9m. 
10 
11 
12 

lA. 

2 
6 

7 



+ 1 

+1 
— 

— 1 

—2 
—2 
—2 
—2 
—2 
—3 
—3 
—3 
—3 
—3 
—3 
—3 
—3 
-3 
—3 
—3 
—3 
—3 
—2 
— 1 
— 1 
— 1 
— 
— 
+0 

•+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+2 
+2 
+2 
+8 
+3 
+4 
+4 



—46 
—48 
—51 
—51 
—51 
—51 
—51 
—51 
—51 
—48 
— 48 
— itS 
—48 
—48 
—50 
—51 
—56 
—56 
—56 
—56 
—53 
^53 
—56 
—56 
—56 
—56 
—56 
^56 
—59 

—59 
—59 
—59 
—59 
—59 

—59 
—59 

—59 
—62 
—62 
—62 
—62 
—62 
—62 
—62 
—62 



29.913 
913 

967 

30.004 

012 

020 

027 

037 

047 

057 

062 

067 

0691 

067 

065 

068 

057 

061 

• 065 
071 
064 
054 
008 

29.987 
978 
963 
958 
944 

937 
913 
908 
904 
904 
900 
896 
893 
892 
892 

859 

858 

852 
846 

837 

813 

.796 

776 
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tt^ 


1 




Obt- 


Ham. 


Con. 


Coit. 


Bsrom. 


Day. 


Hour. 


Corr. 


Corr. 


B«roro. 






Feb. 


level. 


lemp. 


«««.. 


Kcb- 


leTel. 


lemp. 


conaA 









12 


^ 


—67 


S0.177 


9 


9M. 


+2 


-59 


29.881 








3 A. 


— 6 


—70 


176 




10 


+0 


-59 


935 








4 


— 6 


—73 


157 




1 A. 


—0 


-59 


947 








S 


— 6 


—69 


151 




2 


— 1 


-59 


976 








6 


— 6 


—67 


149 




3 


—1 


—59 


987 








7 


— 6 


-67 


151 




8 


— 2 


—56 


020 








8 
9 


— 6 

— 6 


-67 
-69 


153 

151 






—2 

—2 


-56 
—59 


036 
025 








10 


8M. 








10 


— 6 


—69 


151 




9 


—2 


—5* 


022 








]1 


_ 6 


—65 


153 




10 


—2 


—51 


017 






6 


8M. 


_ 5 


—65 


12^ 




11 


—2 


—53 


016 








9 


_ * 


—59 


os- 




12 


—2 


—56 


014 








10 


_ 3 


—65 


050 




5 a. 


—2 


—56 


042 








11 


_ 2 


-69 


023 


10 


IOa. 


—2 


—56 


30.042 




" 




12 


1 


—65 


29.9S2 




11 


—2 


—56 


043 








lA. 


1 


■^65 


95i 




12 


—2 


—66 


042 








5 


i? 


-63 
-65 


931 
906 


11 


lOM. 


~2 


—56 


016 

007 








6 


+ 1 








— 59 








7 


+ 2 


—65 


875 




7 


— 1 


—56 


ag.993 








8 


+ 2 


—62 


84-8 




8 


— 1 


—56 


98S 








9 


+ 3 


—62 


811 




9 


— 1 


—56 


977 








10 


+ 3 


—59 


794 




10 


— 1 


—56 


968 








U 


+ < 


—62 


774 




11 


— 


-56 


960 






7 


8 m. 


+ 6 


—62 


718 




12 


— 


—56 


950 








9 


+ 6 


— 5S 


696 


12 


9 m. 


+ 5 


-59 


752 








9i 


+ 9 


—57 


606 




10 


+5 


— 59 


736 








10 


(ioub 


tlul 






11 


+ 5 


—59 


746 








2a. 


+ 9 


—60 


599 




2 a. 


+6 


-56 


709 








7 


+ 9 


—60 


571 




4 


+6 


-56 


700 








8 


+ " 


—60 


545 




9 


+6 


—56 


728 








9 


+ " 


—60 


S21 




10 


+5 


—56 


751 








10 


+ 11 


—60 


5^5 




n 


+5 


—56 


751 








li 


+ 11 


—60 


525 




12 


+5 


—SH 


747 








13 


+ 11 


—SO 


525 


13 


8M. 


+5 


—59 


7*6 






6 


8 m. 


+ 10 


—60 


550 




9 


+5 


—59 


746 








9 


+ 10 


-57 


565 
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+5 


-59 


738 








10 


+ 9 


—54 


581 




11 


+5 


—59 


736 








11 


+ 9 


—60 


599 




12 


+5 


—59 


746 








2 A. 


+ 9 


—57 


573 




5a. 


+6 


—59 


720 








£ 


+ 8 


—64 


644 




6 


+6 


—59 


719 








6 


+ 8 


—55 


652 




7 


+6 


-56 


719 








7 


+ 7 


—56 


660 
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+6 
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718 
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" 


668 
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+6 


—56 
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9 


715 
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+6 
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709 




■ 
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Qi^ tke Hwary Oscillatidm ofiks Bh^omter »i kcmi. llff 



Day. 


• 


Corr. 


Corr. 


Bainai.' 1 


Day. 


1 


Corr. 


Oorr. . daioid.i 


Mar. 


Hour 
12 


level. 
—4 


tempw 
^53 


toitieot. 


Mar. 
8 


Hour*. 
8 m. 


leycl. 


temp« 

—71 


cdneet 


30.117 


80.24i 


3 


8 m. 


-4 


-:-59 


113l 




9 


—8 


—71 


' 23^ 




9 


—4f 


—59 


112 




10 


—8 


—71 


: 228 




10 . 


4 


—59 


111 




11 


—8 


—71 


: 227 




11 


—4 


—63 


094 




12 


—7 


—71 


2^% 




12 


.^^ 


—65 


085 




lA. 


~7 


—71 


218 




1 A. 


—4 


—70 


074 




2 


—7 


—74 


.207 




9 


—3 


—62 


071 




6 


—7 


—71 


183 




10 


^S 


-r-62 


059 




7 


~6 


—67 


175 




11 


— ^ 


—62 


• 059 




10 


6 


—67 


176 


. > 


9m^ 


~3 


-T-67 


034 


' 


11 


—6 


—67 


165 




1 A. 


^1 


—72 


29.977 


9 


8 m. 


—5 


—69 


122 




2 


—I 


—77 


948 


10 


—5 


—71 


120 




6 


+ 1 


—75 


87(5 


10 


—5 


—72 


119 




7 . 


+ 1 


—72 


879 


11 


—4 


—72 


091, 




8 


+ 1 


—71 


874 




7. A 


—3 


—72 


035 


, # 


9 


+2 


—70 


870 




8 


—3 


—72 


031 




10 


+2 


—67 


863 




9 


--3 


—72 


. 027 


. 


n 


+2 


J-67 


871 


N 


10 a. 


—2 


—72 


022 


.' 5 


8 m: 


+ 1 


—70 


874 




11 


—2 


—72 


026 




9 


+ 1 


^70 


883 


10 


9 m. 


— 2 


—72 


29.996 




10 


+ 1 


—72 


888 




10 


— 1 


—72 


985 


/ 1 


11 


+ 1 


-73 


896 




11 


— 1 


—72 


987 


1 » 


12m. 


+ 1 


—75 


907 




12 


— 1 


— 78 


976 




11 A. 


—0 


—70 


936 




lA. 


— 1 


-75- 


964 




12 


— 1 


—70 


975 




2 


— 


—75 


953 


fi 


8 m. 


—2 


—70 


30.028 


1 s \ 


— 


—75 


933 




9 


—3 


-ei 


052 




4 - 


+ 


—72 


918 


6 a. 


4 


—70 


076 




5 


+ 


— 71 


912 




7 


—4. 


—70 


086 




6 ' 


+1 


—70 


907 




8 


— 4 


—70 


096 




9 


+ 


— 72 


922, 


i 


9 


—4 


—70 


106 


■■ 


10 


+0 


—67 


929 




10 


"^^ 


—72 


]21| 


11 


-^-0 


—70 


932 


• 


11 


—5 


—70 


1271 11 


8 m. 


-^3 


—72 


30.945 


7 


8 m. 


—6 


—70 


164 




9 


—4 


— 70 


070 




9 


~6 


—68 


175 




10 


--^4 


—67 


099 




10 


—6 


—68 


184 




lA. 


— 5 


— 70| 1S4I| 




11 


—7 


—68 


187 




2 


—5 


—70 


14Si 




2 a. 


■—7 


—71 


198 




3 


_6 


—70 


150 




6 


—7 


—71 


198 




(5 


—6 


—67 


- 170 


■ 


7 1-7 


—71 


198 


t 


10 


—7 


—68 


218 




8 —7 


-^71 


218 


• 


11 


—8 


—68 


22^ 




9 


—7 


—71 


222 




12 


— 8 


—68 


^8 




10 


—8 


—68 


236 


12 


7M. 


—8 


—71 


261 


1 


11 


—8 


—68 


242 




8 


•^8 


— 68 


269 


1 


12 


—8 


—68 


243 


• 


9 


—9 


--^5 


276 



imOittiB HotQiry OmMUkms of the Barometer <a Bame. 



Oat. 


|C«rr. 1 Corr. 


dafom. 


Day. 




Corr. 


Con, 


Banmi. 


FA. 


Hoar. 
8 


+ ^ 


temp* 
—62 


correct. 


Feb. 


Hour. 
10 


level 

— 4 


temp. 
-^3 


oanceC 




29-782 


30.11^ 




12 


+ 5 


—62 


761 




12 


— 4 


—51 


121 


22 


IM. 


+ 5 


—62 


755 




1 A. 


— 5 


—51 


142 


^■^^ 


2 


+ ^ 


—62 


747 




3 


— 5 


—48 


147 




9 


+ 5 


—65 


742 




6 


— 6 


—46 


163 




10 


+ 5 


—65 


730 




9 


— 6 


—49 


205 


i 


11 


+ 5 


^65 


728 




10 


— 7 


—47 


234 




12 


+ 6 


—65 


700 




11 


— 8 


—47 


255 




lA. 


+ 6 


—64 


686 


27 


9 m. 


— 9 


—45 


296 




2 


+ 7 


—64 


671 




10 


— 9 


—45 


222 




8 


1 • 

+ 8 


—64 


610 




11 


—10 


—47 


336 




9 


+ 8 


—64 


604 




12 


—10 


—47 


343 




10 


+ 9 


—64 


597 




lA 


—10 


—49 


84^5 




11 


+ 9 


—64 


591 




10 


—10 


4-47 


S47 


I , 


12 


+ 9 


—64 


569 




11 


-^10 


—47 


349 


23 


10m. 


+ 9 


-^66 


569 




12 


—10 


—47 


351 




11 


+ 9 


64 


569 


28 


9m. 


-4-10 


—52 


348 




12 


+ 9 


—61 


569 




5 A. 


— 9 


— 52f 


302 




5 a. 


+ 9 


58 


594 




6 


— 9 


—52 


305 




6 


+ 8 


58 


622 




9 


-^- 9 


^49 


800 




7 


+ 8 


—58 


650 




10 


— 9 


—49 


30d 


• 


8 


+ 7 


—58 


675 




11 


— 9 


-i-49 


30Q 




9 


1 

+ « 


—58 


692 


M:ar. 


12 


^ 9 


-4-49 


296 




10 


+ 5 


—59 


732 


1 


8m. 


— 9 


—52 


295 




11 


+ 5 


^59 


746 




9 


— 8 


—47 


274 


24 


7». 


+ 4 


^-^9 


787 




10 


— 8 


—47 


274 




8 


+ 3 


62 


815 




11 


— 8 


—52 


274 




9 


+ 3 


—56 


839 




12m. 


8 


—54 


267 




10 


+ 2 


—53 


S65 




1 A. 


_ 8 


—54 


265 




11 


+ 2 


—56 


876 




2 


— 8 


—54 


242 




12 


1 

+ 1 


—57 


885 




3 


— 8 


—54 


247 




1 


1 

+ 1 


—53 


893 




4 


— 8 


— >54 


242 




4 


1 

+ 1 


—56 


8P5 
895 1 . 


5 


— 8 


—54 


238 




5 A. 


+ 1 


—56 


6 


8 


—54 


288 




10 


+ 1 


—56 


907 




7 


7 


—53 


237 




11 


+ 1 


—56 


910 




8 


— 7 


— 53( 


236 


25 


9 m. 


V 

+ 1 


—53 


918 




9 


— 7 


—52 


235 




10 


+ 


^5S 


931 




10 


— 7. 


—54 


929 




lA. 


+ 


63 


937 




U 


7. 


—54 


215 




2 


+ 0. 


—53 


937 


2 


8m 


— 7- 


—54 

• 


21$ 




7 


+ 


—51 


945 




9 


— 7. 


—54 


213 




8 


+ 


51 


946 




10 


— 7. 


—54 


204 




9 


+ 


5J 


948 




11 


^ 6 


—56 


180 




10. 


. 


951 


• 


12 


•^ 7 


—60 


217 




11 


^ 


Q68 1 . 


lA. 


— 7 


--57 


206 


26 


9m. 


. 




17 


1 


a A. 


'^ 5 


—55 


144 



On ihe Horary OscUlatiom tfthe Barometer at Rome. 1S9 



Day. 




Corr. 


Corr. 


Barom. | Day. 


Apr. 
14 


Hour. 
9a. 


level 
—7 


temp. 

—77 


correct. 


Apr. 


30.178 


18 




10 


6 


—79 


174 






11 


—6 


—80 


170 




15 


7m. 


—5 


—80 


111 






8 


—4 


-p-84 


076 






9 


-.3 


—77 


052 19 


. 


1 A. 


—2 


—75 


023 1 




2 


—2 


—75 


oosi 




3 


~1 


—75 


29.982 1 




4 


— 1 


—75 


972 




7 


~0 


—75 


9^5 




8 


— ^ 


—75 


9S5 20 




9 


— 


—75 


945 




10 


--0 


—75 


945 




■ 


11 


-^ 


—75 


933 




16 


Sm. 


+0 


—77 


913 






9 


+0 


—80 


910 




' 


10 


+0 


—80 


910 






11 


+0 


—80 


910 






12 


+0 


—80 


910 






lA. 


+1 


-t82 


887 






2 


+1 


—82 


887 


21 




4 


+» 


—77 


886 






5 


+1 


—77 


875 




, 


6 


+1 


—77 


880 






7 


+1 


—77 


885 






8 a. 


+1 


—77 


894 




9 


+J 


—77 


- 894 






10 


+0 


—77 


903 






11 


+0 


—77 


909 


22 


17 


8 m. 


+0 


—80 


914 






9 


+0 


—80 


916 






10 


4-0 


—80 


916 






11 


-0 


—SO 


924 






12 


— 


—80 


929 






2a. 


— 


—82 


932 






3 


— 


—82 


928 


23 




5 


— 


—80 


936 






6 


—0 


—77 


939 






10 


— 


—77 


941 




■ 


11 


— 


—77 


941 




12 


— 


—78 


9391 


1 




7m. 
8 

9 
10 
U 

6 a. 

7 
8 

9 
10 

11 

8 m. 

9 
10 

11 
12 

2a. 

3 

5 
10 
U 

8m 

9 
10 

7a 

8 

9 
10 
11 

9m. 

1 A. 

2 

3 

8 
10 
11 

7m. 

8 

9 
10 
11 



— 
.— 
~0 
— 
— 
— 
_0 

-^ 

.^-jO 
— 
— .0 
— 



— 
— 
— 
— 



+0 
+0 
+0 
+0 

+0 
+0 

+1 
+1 
1+1 
+1 
+1 
+1 
+1 
+1 

-hi 
+1 
+1 
+1 

+1 

+1 
+1 
+1 



—80 
—82 
—82 
—82 
—80 
—SO 
—SO 
—80 

—77 
—77 
—80 
—80 
—80 
—80 
—SO 
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Akt. XXI. — On Footsteps before the Flood, in a 
of Red Sandstone. By Mr Guiehson. * 

It was obtained from the sandstone quarry of Corncockle 
Muir, about two miles to the north of the town of Lochmaben, 
in the county of Dumfries. The existence of specimens of 
this kind in that quarry has been known for d' considerable 
time. Having lately spent a few days in that nciglibourhood 
with Dr Duncan of RuthwcII, who is in posseaaon of the 
finest specimens that have yet been procured, and who was 
anxious to obtain some others for Professor Buckland of Ox- 
ford, with whom he had been corresponding on the subject, I 
went witll him to the quarry to see the original deposite, and, 
if possible, to procure a small slab for myself. The professor 
having received a cast of the most distinct impressions which 
Dr Duncan's specimens exhibit, together with a fragment of 
the sandstone itself, was so fuliy convinced by them that the 
rock, while in a soft state, had been traversed by living qua- 
drupeds, though tlie fact was at variance with his general opi- 
nions respecting the geological formation, that he wrote to the 
doctor, earnestly requesting him to procure, at any oxpence, 
any specimens that could then, or that might in future be dis- 
covered. 

On entering the quarry we found that the dip of the strata 
was towards the west, and at an angle of about 35 degrees. 
On the eastern aide, therefore, it was the upper svrface of the 
strata that was presented to us, and of this there was a great 
lateral extent. The upper edge of the strata, the face of 
which was there exposed, reached within about IS feet of! the 
surface of the ground. From this upper boundary down to 
the line where they disappeared under the rubbish, which, 
since the working had been carried on chiefly on the opposite 
ide of the quarry, had accumulated at their base, there were 
fully 15 feet of their surface distinctly exhibited, and tliis for 
a range of not Jess than between 40 and 50 yards. On ex- 
amining the whole range of this acclivity, we found no less 

• Bend b( 
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than four separate tracks of as many different kinds of anU 
malH, and all of them different from two of the specimens at 
least which were already in I)r Uuncan's possession. Three 
of these tracks were towards the south extremity of the range, 
on the surface of the same identical layer, and two of them 
within two or three yards of each other. The fourth one was 
towards the north extremity, and probably on the same layer 
as the others, but owing to some bendings in the direction of 
the strata, and to a quantity of earth, which at one place has 
rolled down and interrupted the view, this was what we did 
not fully ascertain. The simple inspection of the tracks 
themselves, however, made it impossible to doubt in what 
manner ihey had been produced. The great number of the 
impressions in uninterrupted continuity — the regular alterna- 
tions of the right and left footsteps — their equidistance from 
each other— the outward direction of the toes — the grazing of 
the foot along the surface before it was firmly planted — the 
deeper impression made by the toe than by the heel — the 
forcing forward of the sandy matter of the rock by the down- 
ward and scarcely slanting direction in which it is remarkable 
that all the animals have traversed this singular acclivity— 
and in the largest specimen which Dr Duncan has, and which 
was found in a different part of the quarry — the sharp, and 
well-defined marks of the three claws of the animars foot-— 
are circumstances wliich immediately arrest the attention of 

I the observer, and force him to acknowledge that they admit 

Wjs£ only one explanation. 

■ . Of the four different tracks here mentioned, the one which 
was farthest to the south exhibited the deepest and most dis- 
tinct impressions, and it was from it, therefore, that I wished 
to obtain a specimen. Having selected and marked off six 
prints of the foot, three on each side, it was found an easy 
process to detach them, as the layer which contained them did 
not exceed three quarters of an inch in thickness, while the 
one on which it rested was not less thana foot and half. The 
thinness of the slab, which rendered its separation so easy, 
rendered it at ihe same time so extremely fragile, that it went 

' Jtfl pieces in the hands of the person who was removing it to 

I ^e bottom of the quarry, and who was forced into 9 running 
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motion by the steepness of the path in wliich he had to dis- 
accnd^ Owing, however, to the; cumparaiive hardness of those 
partB tvliith hiid been subjected to the pressure of the animtd, 
the footmarks were but little injured by the fracture, and 
having collected and arranged on the spot as many of the 
fragments as we could clearly distinguish, they were afterwards 
put in a flat wooden case, and cemented with stucco, which, 
besides keeping them in their relative positions, served as a 
sort of compensation for those that were awanting. Mutilated 
is it is, the specimen is sufficient to show the size end shape 
of the footmarks, and the length of the stride or step, which 
ianbout 12 or 13 inches, and therefore of course a kind of 
inde^ to the length of the animal's body. To what species 
the animal belonged I leave it to more skilful naturalists to 
determine. The impressions, of wliich a cast was sent to Dr 
BuckJand, are thought by him to have been produced by the 
feet of a tortoise or crocodile. 

Tiie track next to the one from which this specimen was got, 
was that of an animal whose foot must have been about seven 
or eight inches in length, and fully four inches In breadth ; and 
whose stride measured about iwciiiy inches. The footmarks 
of this track were not so distinct asthoseof theprecedinj^; aiid 
in some instances they had been filled up by a subsequent de- 
position of sandy matter, which was a little more elevated than 
the lip or edge of the impression — presenting exactly sucii an 
appearance as is sometimes exhibited on the sea-beach, where 
the tide has passed over and filled up the footsteps of a recent 
traveller. Of these impressions weeagerly set abuutobtaining 
a Bpedmen, in order that Dr Duncan might meet the request of 
Professor Buckland; but we had the mortification of Unding, 
that in the neighbourhood of this track, the thin superficial 
layer was, owing as it seemed to the pressure of the large ani- 
kiial which had walked over it, bo closely compacted with tba 
stmtum beneath, that it was impossible to remove the specimen 
without quarrying an immense solid block. One or two foot- 
marks, indeed, we did sticceed in flaking or tearing off, but in 
Q very imperfectslaie ; and we had then an opportunity of ob- 
serving, tha e of the part where the pressure had 
been greate f the thin layer was less adliering to 
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th^ oo^ below ; while the matter of tbiB under one, escaping as 
it were from this pressure) had been forced up round the an- 
terior loargin of (he foot» and produced a hollow impression on 
the under side of the incumbent layer. 

A few yards to the north of the tracks already describedf 
there was a third, in which the footmarks were all filled u)) and 
elevated rather than depressed, though the general outline was 
perfectly distinct. One row of them, indeed, was much more 
distinct thaa the rest ; for it seemed as if at this place two or 
three animals of the same species had descended in succession, 
at some distance of *time fi*om each other. The shape of the 
footmarks was a blunt oval about 1^ inch in length, and those 
on each side were not more than 3 J inches asunder, while thf 
distance of the oQe side from the other did not much exceed 
IJ inch. Of these a very good specimen was obtained^ thQ 
thickness of the containing layer bemg at this place nearly ec^V^^ 
to that of thin pavement. 

The separate trade at the north extremity of the range Wft9 
that of an animal still smaller than the one last mentioned, an() 
whos^ foot was more circular. Here too more than one animaj 
b^d passed along. The impressions were very numerous^^ api^ 
could be traced from the earthy belt oil which we stood up to 
the very outgoing of the stratum ; but besides being probably 
slight at first, they had all been so completely filled up witli a 
sandy sediment, exactly similar to the rest of the rock, as not 
to afford any specimen that would have been of much value, 
when unconnected with others, or with the series to which it 
belonged. 

It will be obvious, from the preceding description of the 
stratum containing these animal impressions, that though now 
lying bare and superficial as at the time when these impressions 
w^re made, it is really the one on which all the other strata of 
the (juarry had been superimposed. It may be proper to state,' 
too, that though the tracks here described are at the upper part 
of the acclivity, one of the specimens belonging to Dr Duncan, 
whicli contains the' deepest and most distinct impressions that 
have yet been discovered, was found at the base of the stra- 
tum, in the lower part of the quarry, perhaps 60 or 70 feet % 
beneath the surface of the earth. In what manner the facts 



\ 



134 M- Le Clie*. Burg's Improivments of the Lunar Tables. 

aod phenomena now described may affect some interesting 
i)ue«tions in geology, I shall not presume to inquire ; but T 
think I may be permitted to remark in conclusion, that we 
have now specimens of the new red sandstone, conliuning m- 
presrioDs of quadrupeds, impressions which, to say the lei^ 
may be denominated. Footsteps before the Flood. 



Abt. XXII. — On iJte Improvements in the Elements i^ ike 
Mooti'i Orbit. By M. Le Chevalier Bcbc,* Correaponi- 
ing Member of the Academy of Sciences, F.R.S.E. &c. bft. 
In a Letter lo Dr Bkewbtkh. 
1 AM glad lo perceive from your letter that you have been in- 
terested in the communication which I sent you two years ago 
respecting my investigations into the elements of the lunar or- 
bit, I have continued these researches without intennissloOj 
and I am resolved to occupy myself with them during the rest 
of my life. My principal object is to establish several epochv 
in order to decide the question, whether or not the mean mo- 
tion of the moon is modified by an equation still unknown. I 
have, however, no intention of neglecting the Correction oi the 
other elements, and the more so as I am convinced that most 
of the coefficients of the equations of longitude may be dedu- 
ced with certainty to hay a second, and that the epochs deter- 
mined will be as much more certain as the tables with which 
theobservalions are compared arc exact. 1 have indeed already 
corrected almost the half of the equations of longitude, and as 
soon as I have done this with the rest, I shall calculate the se- 
lect observations of Bradley in order to establish the epoch of 
1755. If I live long enough to be able also to determine the 
epochs of 1802 and 1825, or 1830, we may consider the above 
mentioned question resolved. It is true that we can only ar- 
rive at this by employing much time and labour, but as analy- 
sis has not yet afforded the solution, and is not likely to do it 

• This <li8tiiigutslic(l aalronomer obWined tlie prize offered by the Board 
of Longitwic B- I 1800 for the best Lunar Tables, and since that 

time hf lias 1 occupied in the improvemetit ol' that greot 

work. Thcw ihcd by Dr Vince in the Third Volume of 
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^^ «oon, v/c have no other alternative biit by comparison with ob- 

^V servations. 

I have succeeded in finding the first coefficient of the varia- 
tion independently of the radius of the moon, by determining 
its value from the meridional passages of both kinds observed 
by Maskelyne at the full moon from 17G5 to 1803. In ge- 
neral the result was not different from that which I had for- 
merly found, by comparing the observations made at Green- 
wich between 1765 and 1794 before full moon, with those 
made after full moon. The result shows, that the radius of 
the moon adopted in my tables ought on no account to be di- 
minished, as Burckhardt believes, but, on the contrary, in- 
creased by V4> from 1765 to the lllh July 1772, and by 
0"3 after this period, in order to reduce exactly to the moon's 
centre the observed right ascensions of her limbs. From the 
first coefficient of the variation found in this manner we de- 
duce the sun's parallax &'62, and it appears to me that this 
value is not less probable than that found by M. Encke from 
the two transits of Venus in 1761 and 1769. The result given 
by the two equations, one of which depends on the lon^tude 
of the node, and the other on the true longitude of the moon> 
is equally satisfactory. The first gives for the flattening of 
the poles of the earth jjj, and the second, which is quite in- 
dependent of the first, gives jJi. 

AVith respect to the fundamental epochs, I have found for 
1779, and for the meridian of Greenwich, 

Mean longitude of the moon, - 2' 12° 46' 55".73 
Mean anomaly, - & 11 50 33 

Supplement of the node, - 9 10 SI 50 

These results include the secular equations. I have found 
also the 

Annual motion in longitude, 4> 9° 23' 4".8195 

in anomaly, 2 28 4^ 18 1737- 

Suppl. of node, 19 19 41 03 ■ 

As the observations on which these mean motions are found- 
ed embrace a period of only twenty-nine years, they will per- 
i require ulterior corrections, but I consider them to be 
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mare correct than Uiat which I have hitherto adopted. I have 
the honour to be, Sir, your most obedient servant, . 

* WiESENAU, October 23, 1826. F. T. Bueg. 



Akt. XXIII. — Excursory Remarks on Radiant Heat, toiih 
a short exammaiwii of' Profisaor Leslie's Theon/. By 
William Ritchie, A. M. Rector of the Royal Academy 
at Tain. Communicated by the Author. 

xHoFKSsoK Leslie, in his ingenious works on heat, endea- 
vours to account for the various phenomena of radiant heat, by 
supposing that caloric is carried from a heated body to another 
at a distance, by certain pulses excited in the ambient air. 
** By what process the several portions of heat thus delivered 
to the atmosphere shoot through the fluid mass, it seems mote 
^iflScult to conceive. They are not transported by the strea)n« 
ing of the heated air, for they siiffei* no derangement from the 
most. violent agitations in thdt medium. The air must there- 
fore, without changing its place, disseminate the impressions 
that it receives by*a soft of undulatory commotion, like those 
by. which it transmits the impulse of sound. The portion of 
air next the hot surface suddenly acquiring heat from its vi- 
cinity, expands proportionally and begins the chain of pulsa- 
tions. In again contracting, this aerial shell surrenders its sur- 
plus of heat to the one immediately before it, and which is now 
in ^lie act of expansion.; and thus the tide rolls onwards and 
spreads itself on all sides.*"* If air be the medium of commu- 
nication, we may ask how it happens that caloric radiates more 
rapidly in the most complete Torricellian vacuum than in at- 
mospheric air of any density whatever ; or why it radiates more 
copiously in rarified than in condensed air ? Sir Humphry 
Davy has proyed, by a very simple and ingenious experiment, 
that in air exhausted to the 120th part of the whole, the eflFect 
of radiation was three times greater than in air of the common 
density. An explanation of his method may be seen in Dr 
Henry's Eleme ^hemistryy vol. i. 83. The same fact 

• Uelaiinn d Moisture, j^age 21. 
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was observed by the celebrated Lambert, though both he aQ4. 
Culien seem to me to have given a false exj^Ianation of. the 
cause ; Pyrometria^ sect. 492* Saussure notices the same fact, 
and remarks: ^^ Le grand geom^tre Lamjbert rapport oett0 * 
meme experience dans sa pyrom^trie ; et il ajoute, que Texpe* 
rieoce reussit plus surement et donne un difference de chaleur 
plus grande lorsqu'^on pompe Pair avec diligence, et que le 
recipient nVst pas trop petite/' Essais sur r Hygrometrie^ 
p. 232. Now this fact, which by no means receives a satis- 
factory explanation from the theory of aerial pulsations, is 
easily accounted for by the idio-repulsive theory, If the 
exterior fihn of caloric be pressed towards the body by the 
ambient air, this pressure will evidently act as an antago- 
nist force to the repulsive energy of the molecules of heat. 
If this process be diminished or removed, tlii; atoms of heat 
will act on each other with a less restrained force, and a more 
copious radiation will be the necessary consequence. If this 
pressure be augmented by condensing the air there will not 
only be a greater number of aerial molecules, but they will 
also press with a greater force against the exterior film of 
heat. The atoms of caloric will therefore be much restrained 
in their mutual actions, and consequently the current of nu 
diant heat will be much diminished. Were the air to' be 
highly condensed, and the temperature of the body proportion- 
ably low, the two forces might become equal, and radiation 
completely prevente4, as is the case with a heated body not 
visible in the dark when plunged into water. Dr Wells, in 
his elegant Essay on the Formation of Dew, has given a 8im^ar 
explanation of the process by which water is converted into 
ice, on the extensive plains of Hindostan, when the tempera^ 
ture of the air is many degrees above the freezing p<vnt. 
Evaporation he proves is insufficient to produce the effect* 
Radiation is also necessary to reduce the temperature of tb^ 
water to the freezing point.* 

In order to account for the striking difference between the 
radiating powers of different surfaces. Professor Leslie assumes 
that ^' air never comes into actual contact with any surface, but 

* Essatf on Dew^ firom p. 261 to p* S79, 
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spproaches nearer to glass or paper than lo polished metal, 
from which it is separated by an interval of at least the SOOth 
part of an inch. A vitreous surface, from iis closer proximity 
to the recipient medium, must hence impart its heat mare co- 
piously and energetically than a surface of melal in the same 
condition." If air never comes into actual contact with any 
surface, by what power, we may ask, is caloric carried over the 
space between the surface of the body and the atmospheric 
boundary ? Surely not by the pulses excited in (he ambient 
air, since there is no air in which such pulses can be excited. 
Is this power, whatever it may be, so feeble as to lose its in- 
fluence just at the atmospheric boundary, when it has deliver- 
ed its charge to the wings of the ambient air? If a power, 
different from the ambient air, exist, which is capable of tran- 
sporting caloric over the 500th part of an inch, why should not 
the same power carry it over the lOOlh part of an inch, or even 
a whole inch ? The supposition which Mr Leslie has very in- 
geniously made, even if it were well-founded, could not, on the 
pulsatory system, account for the striking difference between 
the radiating powers of glass and polished metal. The true 
cause of this difference we have endeavoured lo assign in one 
of the numbers of the Edinburgh Philosophical Journal. 

The various contrivances to which the author had recourse 
in supporting his favourite theory are numerous and truly in- 
genious, though to us they appear to support with much greater 
force the opposite theory. " When a pellicle of gold-beater's 
skin," he observes, " was applied, tJie metallic surface imme- 
diately under it repelled partially the atmospheric boundary, 
and reduced the darting efflux of heat from ten, which would 
have been thrown by the skin alone, to about seven, or only six 
more than the efficacy of the naked metal. The repelling in- 
fluence of the metallic plate was sensible even under four coats, 
or at the distance of the 750lh part of an inch from the exter- 
nal face." The metals, as is well known, possess a powerful 
attraction for the matter of heat. This attraction will there- 
fore be exerted at some distance from the surface of the metal. 
The calorific ' nged along the surface of the metal, and 

alsointheint licle of gold-beater's stin, will there- 

fore be attrai erable force towards the metallic 
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surface. This attraciion will evidently act aa an antagonist 
force to the tendency which the molecules of heat have to rftj 
diate from the surface. The flow of caloric will therefore be 
less than if no such counteracting force existed. By the addi- 
tion of several coats the exterior film of heat is removed beyond 
the sphere of attraction of the metal, and hence an increase of 
radiant heat will be the necessary consequence. There is also 
another circumstance which must materially aid the rapid dis- 
persion of heat, by the application of additional coats to the 
metallic surface. It is obvious that in soft or porous bodies ra- 
diauon goes on not only from the surface, but also from some 
depth below it. In this observation I am supported by the 
high authority of M. Biot, who seldom risks an hypothesis that 
is not well founded. That accurate and jjrofound philosopher 
concludes : " Car si, comme tout I'indique, !e rayonnement 
n'emane pas seulement dc la surface, mais aussi d'une petite pro- 
fondeur dans Texterieur des corps» cetle profondeur devra aug- 
menter a mesure que la temperature sVIevera, puisque la ma- 
tiere qui forme le corps deviendra plus permeable aiix rayons 
caloriflques, et celte double circonstance devra produire un 
rayonnement plus abondant."* Now, if radiation takes place 
at a greater depth below the surface than the thickness of a 
single pellicle of gold-beater''s skin, a much greater quantity of 
caloric will radiate from a metallic body having two or three 
such coatings than only one. The same thing will obviously 
take place by using coatings of oil or jelly of different degrees 
of thickness. 

But the most formidable objection to the theory of aerial 
pulsation is derived from my experiments with thin liquid 
screens, published in the last volume of the Philosophical 
Transaclioiis.'f If heat be carried along on the wings of the 
ambient air, the aerial wave will be as completely stopped by 
the thinnest film of a viscous fluid as by an opaque screen of 
considerable thickness. It can only communicate its heat to 
the liquid flim, which in its turn will act as a new source of 
radiant heat. But the eff'ect on the thermometer was proved 
to be instantaneous, and such as could not possibly arise from 
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the screen acting as a secondary source of heat Mr Leslie 
has proved, both by experiment and reasoning, that, if an 
opaque screen be placed between the heated body and the reflep^ 
tor, a striking difference of effect will be observed with every 
remove of the acreen/rom the heated body. *'' At each remove/^ 
say^ he, *' the impression upon the focal ball will regularly di« 
minish ; insomuch, that, when the screen has gained a positiQii 
one foot advanced from the canister, and consequently two 
feet from the reflector, it will not exceed the thirtieth part of 
the full effect.'' * Now we have endeavoured to prove by nu- 
merous experiments, that the effect on the thermometer ih 
nearly the same, whether the thin liquid screen be placed near 
the heated ball or the differential thermpmeter. If ibis eX-i 
periment be correct, the theory of aerial pulsations, c^nno^ 
possibly be the true theory of radiant heat. I have reqMe^t-. 
ed Professor Leslie to examine t^e delicate experiment? tp 
which I have alluded ; and I am convinced, that, should they 
be correct, he, fronfhisloveof philosophical truths will tie. jtbQ 
Fery fir^t to abandon a theory which, though no longer t^t 
nable, bai^in his hands been the means of advancing tbbd^ 
partment of physical science. 



Art. XXIV. — On the Effects of the Poisonous Gascon Vege^ 
tables. By Edward Turnee, M. D. F, R. S. E. Professor 
of Chemistry in the University of London ; and Robeiit 
Chbistison, M. D. Professor of Medical Jurisprudence 
and Police in the University of Edinburgh, &c^-f- 

Having been called on last July to give evidence before the 
Jury Court, in the case of Hart against Taylor, relative to 
the effects of a black-ash manufactory on the vegetation in its 
neighbourhood, and having been unable to find any distinct 
facts recorded respecting the influence on vegetable life of 
the gases disengaged in the preparation of that article, we were 
induced to make some experiments on the subject, which were 
originally intended for our private satisfaction only. But we 
have since understood, that the case in which we were concern- 

• Inquiry, p. 30. 

t From the Edin. Med, and Svrg, Journal, No. fll3» 
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cd is no less than the third or fourth instance in Scotland of 
the same kind of manufactory having subjected the proprJe- 
B tors to a prosecution on the ground of its destructiveness to 
I YegctatioD, white nevertheless no data have hitherto been made 
I ^blic, except those derived from the very equivocal and con- 
1 fadictory testimony of unscientific witnesses as to the actual 
I fiUschief done around the works. We have therefore conceiv- 
ed that a succinct account of our observations may be useful 
to others who may chance to be similarly circumstanced with 
ourselves.— Since the trial, besides repeating our original ex- 
periments, we have tried the effects of other gases ; and we 
have annexed the results, nut that we imagine them to be iiO' 
portant in themselves, but for tlie purpose of drawing the at< 
tention of the botanist to this little tried, but probably valua- 
ble instrument for investigating the physiology of plants. Tlie 
interesting experiments of M. Marcet on the effects of solid 
and liquid poisons on vegetable life,* and those related iu the 
subsequent remarks regarding the effects of the gases will 
show, that the operation of poisons may furnish the attentive 
inquirer with as many useful facts in the case of vegetable as 
in that of animal ■ physiology. 

It was at first our intention to give an account of the lead- 
ing facts brought out upon the several jury-trials alluded to. 
But on inquiry, we have found the evidence, as in most pro* 
Becuttons for this description of nuisance, so opposite and irre- 
concilable, that we must rest contented with an abstract of our 
personal researches. The black-ash, we may simply observe, 
has been for manv years a most important and extensive ard- 
cle of manufacture, being one of the substances formed in the 
course of the process for converting into soda the Glauber's 
salt, and more particularly the refuse in the making of bleach- 
ing powder. In the course of the process for preparing it, 
some chlorine and a good deal of sulphurous acid are evolved, 
and in those manufactories in which the black-ash is converted 
■ into carbonate of soda, an additional quantity of sulphurou* 
I' &cid is disengaged. It was to these gases, therefore, and motv 

' Am. lie Chim. ei de Fhi/s. xxix. SOU. Sw th» Journal, No. vi. p. 29S. 



1 



4 



I 



143 Drs Turner and Clirislison on the effects of 

especially to tbe sulphurous acid, tliat our aUeoiioii was drawn 
in the first instance. 

The Sulphurous add gas appears to be exceedingly delete- 
lious to vegetables, even in very minute quantity and propor- 
tion. We first observed that when four, or even only two cu- 
bic inches were introduced along with a young mignonette 
plant, into the mr of a glass jar of the capacity of 470 cubic 
inches, the leaves of the plant became grceuisb-gray, and 
drooped much in less than two hours and a half; and though 
then taken out and watered, it soon died altogether. We 
next found that when somewhat less than balf a cubic inch 
was introduced into a jar of the capacity of 509 cubic inches, 
e mignonette plant introduced along with it began to lose its 
colour and to droop in three hours ; and ahhough taken out 
three hours after that it languished, and gradually died in the 
course of a few days. 

But the peculiar effects of the gas, and its extraordinary Ae~ 
atructiveness, are better shown when its quantity and propor- 
tion to the air are still leas, — as, for example, in the following 
experiment. A wide-mouthed bottle, containing a mixture of 
six cubic inches of air and iVjjlhaof acubicinch of sulphurous 
acid, was fixed, mouth uppermost, on a stand twenty inches 
high ;— at the bottom stood a young mignonette plant, a young 
laburnum tree six inches tall, and a young larch, which had 
beeu all transplanted at least five days bcfoi'e, and bad recent- 
ly been well watered ; — and over the whole was placed and 
carefully luted to the table a glass jar two feet high, and of 
the capacity of 2000 cubic inches, so that the proportion of 
sulphurous acid was nearly a 9000th part. The jar stood in 
a situation where it was exposed to a bright diffused light, 
but not to the sunshine. We bad previously found in a simi- 
lar experiment with a mignonette plant alone, that it became 
affected in less than twenty-four hours ; and in a subsequent 
experiment with a laburnum visible effects were caused by 
the same quantity and proportion in nine hours. In the pre- 
sent instance, on account of the large surface of moist earth 
exposed, wh ■ "hsorb some of the gas, the effect was 

slower and \< In forty-eight hours, however, all 
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the plants vers distinctly acted on. The tips of some of the 
mignonette leaves and larch leaves were grayish-coloured, 
shrivelled, and dry-looking, and the three lower leaves of the la- 
burnum were speckled with irregular grayish-yellow dry-looking 
spots. The air was then renewed, together with the same 
proportion of gas, and it was allowed to act for forty-eight 
hours longer, during which the effects slowly extended to- 
wards tile footstalks and over more of the leaves. The plants 
were then taken out. The earth continued moist. The 
middle leaves of the mignonette, but the lower leaves of both 
the larch and the laburnum had suffered most. The leaves 
of the mignonette were withered chiefly at the tips or edges ;— 
most of those of the larch at the tips, in some, however, at 
the middle; — those of the laburnum were affected more uni- 
formly over their whole disk, they drooped considerably, a 
gentle touch was sufficient to break the leaflets from the foot- 
stalks, and the footstalks from the stem, — nay, some of the 
leaflets had droppe^ ofl' while the plant was in the jar. The 
bud-leaves were not injured in any of the plants. 

The eft'ect of this poison seemed to resemble considerably 
the ordinary decay of the leaves in autumn. It was invari- 
ably produced in several repetitions of the foregoing expe- 
riment, — The proportion of gas was sometimes a ten-thou- 
sandth only, the quantity a fifth of a cubic inch, and yet the 
whole unfolded leaves were nearly destroyed in forty-eight 
hours. We remarked that the withering and cuding of the 
leaves always rapidly increased for an hour or two after the 
removal of the plants into llie open air, so that some leaves 
which had been apparently but little affected in the jar died 
afterwards in the air quickly and completely. The whole 
plant, however, was never killed by these small proportions. 
Segments near the footstalks, particularly of the upper leaves, 
continued green and juicy, and the buds put forth fresh 
though generally stunted loaves. Even when the proportion 
of gas was larger, the plants were not killed altogether: the 
stem was not affected unless the proportion was considerable, 
and even then it was only the top which suffered. — It will be 

V^«fterwards seen how different these phenomena are from the 

^■Bfiects of deleterious gases not irritants. 
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It is parcicularly worthy of notice that the proportioQ of 
sulphurous acid ^ihich thus seems to be so deadly to plants, 
ia hardly or not at all discoverable by the smell. When a ten- 
thousandth part of sulphurous acid gas was intimately mixed 
with air, we could not be confident that its odour was peroep- 
tible, although we have reason to think our sense of smell is 
acute ; and when this propoi'tion was mixed in the same jar, 
and in the same manner as in the experiments related above, 
but without either plant or moisture being present, we were 
certain that in eight hours no part of the air in the jar had 
the slightest odour of the gas. This fact, though simple, is 
an important one in regard to what has been stated in evi- 
dence on some prosecutions against chemical manufactories,^ 
namely, that the emanations were not perceptible to the smelt 
in the neighbourhood of the works, and therefore not likely 
to be in a slate sufficiently concentrated to prove injurious. 

Vie do not pretend to infer, as an absolute conclusion from 
these experiments, that manufactories fro^ which sulphurous 
acid gas is disengaged even iu large quantities must be injuri' 
OU8 to surrounding vegetation. It is probable, nay certain, 
that, small as the proportion was wlii'cb we have tried, the 
proportion contained in the air in the vicinity of the largest 
manufactories is a great deal less. But it seems certainly a 
fair presumption, that, when such extraordinary eifects are 
produced in so short a time, by so minute a quantity, and 
notwithstanding so liberal an admixture of air, effects analo- 
gous, if not quite so fatal, will be produced by the lengthened 
application of a larger quantity, though inferior proportion of 
the same poison, in a state of constant renewal. 

The next gas, whose eifects we have particularly ei 
is the Hydrochloric, or Muriatic acid gas. 

Its effects have appeared to us not inferior, nay even s 
rior to those of the siijuhtirous acid. In our first experiments 
irtth it we found that four cubic inches and a half mixed with 
aliundrcd times their volume of air, and two cubic inches 
mined with four hundred volumes, began to turn the leaves of 
a mignonette "'"it o-rayish-yellow in ten minutes, then caused 
it to droop, hours killed it altogether and irreco- 

verably ; ai ves were wet and acid. We next 
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remarked that half a cubic inch in a thousand times its >»■ 
lume of air began to affect another mignonette plant in aH 
hour, and killed all the leaves in twenty hours ; that the plant, 
though then taken out with its stem erect, soon died ; but 
that the leaves were not damp or acid, as in the former in- 
stances. Various inferior proportions were tried with simitar 
results, till at length the following experiment was made : 

A fifth part of a cubic inch of hydrochloric acid gas was 
mixed with three inches of air in a long jar, and placed under 
a glass receiver of the same size and form, and with the same 
precautions to secure a gradual and thorough mixture, as in 
the experiments with the sulphurous acid : The plants chosen 
were a healthy laburnum tree five inches tall, and a little larch 
tree. In nine hours the edges of some of the laburnum leaves 
speared to be curling inwards; in twelve hours this effect 
was unequivocal: As the latter examination was made by candle 
light, we could not say positively wbether the colour had faded. 
In twenty-four hours the leaves had all acquired a dull-gray- 
ish green colour, and dry appearance, and their edges were crisp- 
ed and curled. The crisping effect increased during the next 
twenty-four hours, after which the plants were removed into 
the open air of the room. The lower leaves were evidently 
most affected, and some of them even dropped their leaflets 
when the plant was shaken ; none, however, had escaped, ex- 
cept a young half unfolded one at the top ; all the rest seemed 
quite dead. As in the case of the sulphurous acid, so here 
the crisping and curling of the leaves increased rapidly after 
the removal of the plant from the jar; an effect which is 
probably to bo ascribed to the more rapid evaporation of 
their moisture, no longer renewed from the leafstalks. The 
larch plant, whose changes could not be properly seen in the 
jar, on account of its colour being nearly the same in its nattu 
ral, as in its withered state, was found, on close examination, 
to be wrinkled and dry, particularly on the lower leaves, and 
on the tips of them. Neither of these plants, however, died ; 
the unfolded leaves were all destroyed, but the buds gradually 
expanded themselves, though nipped on the tops. 

This gas must therefore be very injurious to vegetable life, 
uace so small a quantity as a fifth of an inch, although dilut- 
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cd nilh 10,000 paitsof air, deatroycd ttiu whole vegetation of 
a plant of considerable size in ]ess than two days. Nay, we 
afterwards found that a tenth part of « cwiw? '\nch in ^,000 
•Doiumes of air had ne<ir]y-the same effects. Id twenty-four 
hours the leaves of a laburnum were all curled in on the edges, 
dry, and discoloured ; and though it was llien removed into 
the air, they gradually sfariveiled and died. l.ike the sulphu- 
rous acid, ihe iiydrocliloric acid gas acts thus injuriously in a 
proportion which is not perceptible to the smell. Even a thou- 
sandth part of hydrochloric acid gas is not distinctly percepti- 
ble ; a ten thousandth made no impression on the nostrils what- 
ever, although great care wae taken to dry thoroughly the 
vessels used in making the mixtures. 

The other gases whose effects we have exMninod are chlorine, 
nitrous acid gas, sulphuretted hydrogen, mnmonia, cyanogen, 
carbonic oxide, defiant gas, and protoxide of aeotc. But our 
examinaciou of these has been cursory. 

Chlorinn may be expected to have the effects of hydrocfalo- 
nc acid gas ; and so indeed it has ; but they appear to be de- 
veloped more slowly. Two cubic inches in two hundred parts 
of air did not begin to affect a mignonette plant for three 
hoiU's ; half a cubic inch in a thousand parts of air did not in- 
jure another in twenty-four hours ; but when the plants did 
become affected, the same drooping, bleaching, and desiccation 
were observed. 

Nitrous acid gat is probably as deleterious as the sulphurous 
and hydrochloric acid gases. In the proportion of a hundrcci 
and eightieth it attacked the leaves of a mignonette plant in ten 
minutes ; and half a cubic inch in 700 volumes of air caused a. 
yellowish green discoloration in an hour, and drooping and wi- 
thering in the course of twenty-four hours. The leaves were 
not acid on their surface. 

The effects of Sulphuretled hydroge^i are quite different from 
those of tile acid gases. The latter attacked the leaves at the 
tips first, and gradually extended their op^ation towards the 
leaf-Btalks ; when in considerable proportion their effects began 
in a few mint •'■e quantity was not great the parts not 

attacked gen if the plants were removed intiMbe 
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4Br. The sulphuretted hydrogen acts ditterently. Two cubio 
Inches in S30 timeii their volume of air had no effect in twen- 
ty-four houre. Four inches and a half in eighty volumes of 
air caused no injury tn twelve hours, but in twenty-four hours 
several of the leaves, without being injured in colour, were 
banging down perpendicularly from the leaf-stalks and quite 
flaccid ; and though the plant was then removed into the open 
oir the st£m itself soon began also to droop and bend, and the 
whole plant speedily fell over and died. When the efi'ects of 
a large quantity, such as sis inches in ^xty tiroes their volume, 
were carefully watthed, it was remarked that the drooping be- 
gan, in ten hours at once from the leaf-stalks, and the leaves 
themselves, except that they were flaccid, did not look un- 
healthy. Not one plant recovered, any of whose leaves had 
drooped before it was removed into the air. 

The effects of Ammonia were precisely similar to those of 
stdphuretted hydrogen just related, except that after the leaves 
drooped they became also somewhat shrivelled. The progres- 
sive flaccidity of the leaves, — the bending of them at their 
point of junction with the foot-sta]k, and the subsequent bend- 
ing of the stem, — the creeping, as it were, of the languor and 
exhaustion from leaf to leaf, and then down the stem, were 
very striking. Two inches of gas in 230 volumes of air began 
to operate in ten hours. A larger quantity and proportion 
seemed to operate more slowly. 

These phenomena, when compared with what was observed 
in the instancesof sulphurous and hydrochloric acid, would ap- 
pear to establish, in relation to vegetable life, a distinction 
among the poisonous gases nearly equivalent to the difference 
existing between the effects of the Irritant and the Narcotic 
poisonn on animals. The gases which rank as irritants in re- 
lation to animals seem to act localjy on vegetables, destroying 
first the parts least plentifully supplied with moisture. The 
narcotic gages — including under that term those which act on 
the nervous system of animals, destroy vegetable life by attack- 
ing it throughout the whole plant at once. The former pro- 
bably act by abstracting the moisture of the leaves, the latter 
by some unknown influence on their vitality. The former 
seem to have upon vegetables none of that sympathetic influence 
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upon general life, which in animals follows so rcmarkabl] 
jtiriea inflicted by the purest local irritants.* 

Cyanogen appears allied to llie two last gases in property, 
but is more energetic. Two cubic inches diluted with 230 
times their volume of air affected a mignonette plant la fire 
hours ; half a cubic inch in 700 volumes of air affected another 
in twelve hours ; and a third of a cubic inch in 1700 volumes 
of air, affected another in twenty-four hours. The leaves 
drooped from the stem without losing colour, and removal into 
the air, after the drooping began, did not save the plants. 

Carbonic oxide is also probably of the 'same class, but its 
power is much inferior. Four cubic inches and a-half diluted 
with 100 times their volume of air had no effect in twenty-four 
hours on a mignonette plant. Twenty-three cubic inches, with 
five times their volume of air, appeared to have as little effect 

* Other occup&tiQDB ptevent us making the requisite inquiries &n esa> 
mining such practicaiconclusioasaB liur experiments seem to lead Co. One, 
however, muy be briefly mentioned. Tlie differences described s.bove show 
that the injury sustained by vegetation in the heart and vicinity of a great 
city must be caused by some irritant gas, if circumstances regarding the 
soil and exposure do not account for it, which they seldom or never will. 
The plants are rarely killed alMgether ; their vegetation is merely blight- 
ed for the season. In the spring it recommences with a luxutinnce not 
surpassed in country situations; but when the leaves attain maturity, and 
have no longer the superabundant supply of moislure they received while 
young, they are blighted anew. How exactly do these phenomena coneut 
wilii whit we should expect from the influence of the irritating gases as 
ascertained in. our experiments. Such a gas, it is weU known, is disenga- 
ged in abundance from our cool-flTes, — namely the sulphurous acid. There 
has long been a vulgar utid very general notion, tiiat coal smoke diffused 
and diluted in tlie atmosphere hurts vegetation ; but we are not aware that 
it has rested till now on any solid reason. A curious fact, indeed, and the 
only one we have been able to find, is mentioned in Evelyn's Fumifugitan, 
— namely, that one year, when Newcastle was besieged during the civil 
war at the Revolution, and coals were in consequence exceedingly scarce in 
London, in various gardens of the nobility in the metropolis iVuit trees, 
which never bore fruit either before or after, were loaded with it. Bat the 
Fumifii^iim contains so many monstrous and incredible facts, and shows 
such an aucQfn promising determination to call in the aid of coal-smOke to 
account for evervthinfr wrong in London which could not be more easily 
explained, tha' rn inquirer will naturally pause before he ff' — 

the lively and credit even for what appears probabi 
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1 the same lime ; but the plant began to droop when it was 
removed from the jar, afid could not be revived. 

Ole/iant gas in the quantity of four cubic inches and a-hotf, 
and in the proportion of a hundredth part of the air, had no 
effect whatever in twenty-four hours. 

The Protoxide of nitrogen, or intoxicating gas, the last we 
shall mention, is the least injurious of alt those we have tried ; 
indeed it appears hardly to injure vegetation atall. Seventy- 
two cubic inches were placed with a mignonette plant in a jar 
of the capacity of 509 cubic inches for forty-eight hours; but 
no perceptible change had taken place at the end of that time. 

In all of the foregoing experiments, with the exception of 
those made with minute proportions of the sulphurous and 
hydrochloric acid gases, the gas was placed at the bottom of 
the jars, and the plant on a stage raised nearly to the top of 
them. It is hardly necessary to add, that comparative exjie- 
rimcnts were also made on plants in jars of pure air. 

It is well know that plants are sometimes affected different- 
ly by the same agent. Some thrive in situations which are in- 
jurious to others, and where to all appcaranee the difference 
does not depend on the nature of tlic soil alone. Sir H. Davy 
found that while some plants grow in an atmosphere of hydro- 
gen, others are speedily destroyed by that gas. We may 
hence anticipate that a variety of curious and interesting re- 
sults would be obtained by experiments directed with this 
■view ; but circumstances have not permitted us to undertake 
the inquiry. We may observe, however, that of six different 
species of plants subjected to the action of sulphurous acid, 
all of them appeared to be affected by that gas nearly in an 
equal degree. 



Art. XXV.— zoological COLLECTIONS. 

I. On tht appearance ofLonisla in the Daub.* By G. PLavPAin, Esq. 

About the SOlli June 1813, a very krge flight of locusts was observed 
hovering about Etawith, which at lenj^th settled in the flelds ea&t of tha 
town, where thej rctnaincil some lime, anil were seen copulating in vast 
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watmberB: they then took their departure, bdt eoi^inued to borer ^ft^af- 
the place for a moilth aitowarcls. 

On the 18th July^ while riding in that direction^ I discovered an im- 
mense swarm of yery small dark-coloured insects in the vicinity of a large 
pool of stagnant water : tbey were collected in hesps^ and covered the 
ground to a considerable distance^ iWe^ on minute inspection^ prored 
to be young locusts, but without wings. In this pkce tbey remained^ 
hourly increasing in numbers for some days, when the great body moved 
oE. Taking a direction towards the town of Etawah, they crept and hop- 
ped along at a slow rate, until they reached the town, where they divided 
into di^ent bodies, stilly however, keeping neatly the s&me dfretftlon^ 
oovering Atid destroying erery thing green in theit progress, and distribute 
ing theraselyes all over the neighbourhood* The devastation daily com* 
mitted by them was almost incalculable. The farmers were under the 
necessity of collecting as many people as they could, in the vain hope that 
tbey might preserve the crop by sweeping the swarm backwards ; but as 
often as they succeeded in repelling tbfeih in one quarter they apptoadlefd 
ill another. Fifes were lighted all round the fields with the same.view : 
this had the e£^t of keeping them off for a short time ; but sufficient fuel 
eould not be supplied, and the moment the fires became extinguished, the 
insects rushed in like a torrent. Multitudes were destroyed by the birds, 
and many more by branches of trees, used by the farmers fbr that pur- 
pose, as well as by their being swept into large heaps, and eondumed by 
flte ; yet their numbers seemed nothing diminished. They so oompleiely 
covered some mango trees, and the hedges surrounding the g^dens, that 
ihe colour of the leaves could not be distinguished. They had no wings^. 
and at this time were about the size of small bees, their heads of a dark 
red colour, thdr bodies marked with black lines. They contimSted t^ 
eitep along the ground, but hopped dtid leupt about when their progteu 
was interrupted. 

July 37th. They were increasing in size, and had overspread that part 
of the country in every 'direction. From the want of rain, and the over- 
whelming inroad of these insects, the farmers were nearly ruined. No- 
thing impeded their progress; they climbed up the. higheiit trees, and 
atrHDibled over wall$, and notwithstanding the exertloua of severil people 
with brooms, the verandah and outer walls of the hospital were com^letCNj 
ly covered with them. They no longer continued to move in one particu- 
lajr diifection, but paraded backwards and fbtwords, wherever they could 
find food. 

On the S8th July the rains set in with considerable violence : the lo- 
citets took shelter on trees and bushes, devouring every leaf within their 
reach ; none seemed to suffer from the rain. 
X On the 29th it did not rdin> and the ybung flwiirm again were on ih& 
move continuing their depredations ; they were flwt increasing in site, 
and equally lively as before the rain. - 

It rained on the 30th, and again the locusts took shelter on the trees 
lind fences; several large flights of locusts passed Over the cantonments. 
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aud 1 observed Umt die vrtiigs of liie young ones began Co appear. The 
head still reUined tlie dark-red colour, but Ibe black iinea oii the bodj 
had become much fainier. 

Ag.tin, oa ihe 31st, Urge fiigbis cuntinucd to pass, driven by tbo wind 
to tbu Boutliward; of course very few aligbled. They caused little mis* 
cbicf ttiihin our view. The wings of the young tribe (the ivhole four 
beinguowformLfd} were about one-eighth of ouiucb in le^igth. Alter thii 
time, I mode no particular obaeivation^ on their progress, being otherwise 
aigO{>ed ; but they disappeared in a few days. 

% DettnuUive action of Ike Teredu aavaiia oa tmelt built uf Teak Timber. 
By ilrC- WiLCoK. 
The following iniereatiiig observations on the cecuDoniy of ilic Teredo 
nanalu it taken tVom the Report of the Portamouth and Portsea Fhiloso- 
I^ical Society. They form the report of a lecture by Mr C. Wilcox. 
. *' The hubitH aod economy of tbn Teredo navalh, the moat destructive of 

' the teslacea, were described, and the irregtilar shape of ihe shell, descrip- 
tion uf the head, and forvnation of the hinge and valves noticed. A fine 
■pecimeii was exhibited, and the statement oi' authors who ottinn that it 
cKtends the whole length of the tube proved to be erroneous ; since these 
tubes, which are Ibrmed by a peculiar tecrelion from the boily of the ani- 
mal, are ol^n many feet in length and circuitous in their course. This 
VM ihown to be th^ fact, b; a lai^e piece of wood pierced in all directians. 
The manner in which it effects ila passage, and the appearance of the 

' interior of the tubes were described. The assertion that the Teredo doea 
not attack teak timber was shown to be incorrect, oiid its dcslruclive ra- 
vages on the bottom of ships exemplified, by a relation of the providential 
escape of His Majesty'^ ship Sceptre, which, hLivinglost aonie copper tVom off 
her bowB, the timbers were pierced through to such au extent us to ren- 
der her incapable of pursuing her voyage without repair. The lecturer 
then exhibited the tbrmation of the tubes (through an extent of several 
&et) in a plank of African timber. Hence the opinion, that the Teredo a 
attached to one end of the shelly lube was considered to be erroneous, as 
in this case it would have exceeded seven feet in length. The opinion 
that the animal revolved was also presumed to be unfounded, for then 
only one valve (from the peculiar construction of the head) would be ef- 
fective ; whereas by a aemivolulion both are called into action ; while, 
IVom its very tender statci and the contorted direction of the tubes, it muat 
of necessity be twisted up, if such revolutions took place. Mr Wilcos then 
noticed the habits and economy of the Pholades, exhibiting some specimens 
botli in the living and dead state. Their manner of boring waaexploined. 
their phospborcicence shown, and their ravages described. The lecturer 
next adverted to an insect called the Lephma, and concluding by stating 
that these minute depredators were frequently so numerous, ilmt 300 will 
occasionally be found in the space of two inches square, and their attack 
commences the moment the timber is in the water, more particularly in 
the eastern part of ^e gUAte. 
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" An intereati&g debate foUawed as to the mode of action cf tbevalw^^^^^ 
Ihti-Terido; in the course of which Mr Wilcox observed, that he tboi^^^H 
Dr Turton, in liis observations relative lo Sir E. Home's opinion on ^^^^^ 
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modus operandi of this animal, had miBtaken the aciioo of the double nosed 
auger, and had described it as a centre bit ; but that their opjoions of tbe 
method of boriug admitted of being reconciled ; tbe mode appearing to 
be, that, by a secretion from its body, tlie decomposition of the material 
ia effected and reduced to a spocies of soft mud or pulp, which is DiecW 
nically removed, and a fine polished surface left. This idea, while it 
agrees with many of the Btaleraents, does not invalidate the experiments 
made on the churcoal produce<l by burning the encrementiiious mailer, 
and meets the difficulty which at first appears as to the possibility of such 
fragile animals piercing materials of so hard a texture. 

" At the conclusion of this lecture, the curator of the museum drew a 
comparison between tbe recent Teredines and the foEiait rcraaina of that 
animnl, OS exhibited in specimens of wood from the London day of Sheppy ; 
showing, that, though the identity of these could not now be ascertained, 
yet such identity was very probable, as their operation and etfi;cts appear 
to have been the same. He also produced speeimi'ns of the MytU-ui litko- 
jikagut, M. I'holadis, and M. rvgotut, the two tbrmer penetrating ma- 
drepores, the latter limestone. 

" Having pointed out the structure of the animals, and the formatioD of 
the valves, he concluded, that, possessing no apparent means of producing 
their perforations by a mechanical operation, tliis tribe at least might be 
considered as jiroducing this effect by a chemical solvent, which, as the < 
EubstonceB acted upon were calcareous) was probably an acid ; although 
he admitted that the action of teats had not made the presence of such se- 
cretion satisfactorily apparent,— recommending a prosecution of obserra- 
tions and experiments, as the sulyect had excited much attention." 

2Vofe.-— On the subject of boring marine animals, and their means of 
perforating wood ond rocks, see this Juurnal, vol. v. p. 98, und vol. vL 
p. 270. The assumption of a chemical solvent by Mr Wilcox is, in the 
present state of our knowledge, entirely gratuitous, as the most delicate 
teats have failed in detecting any such solvent or acid fluid. In supposing 
the Lepismm also to burron in submerged timber, we suspect Mr W. 
labours under a mistake. It is more probable that the animal be alludes 
to may be congenerous with the one which has committed similar depre- 
dations on the piles of the Chain Pier at Trinity Dear Edinburgh, and of 
which a notice follows, 

3. Dalntetion of tlie FUei at the Chain Pier by llie Limnoria terebr 
As a sequel fo the preceding observations llie ravages of the Lirrm 
ierelirans on the pilesof the Chain Pier at Trinity may be noticed- These 
piles were on examination found to be perforated through a great part of 
their thieknesB b- ■ animal, in a very short time, and thus render- 

ed unaeryioeabl Ti of the eastern pier at Leith, which was 

proposed to be ( ction, induced Mr Day, one of the Dock 
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ComwiBEioQerB, to turn his attention to the snbject, and lo make varioQG 
experisaentB on difTerent kinds of wood submerged at tile same place, with 
the view of lei(niii}g their mode of boring, and if possible to di&cuver some 
means by which the contemplated erection might be seeured ftom their 
depredations. We are not aware that any thing has been discovered, flir- 
ther than the necessity of covering that part of the piles luidei water by 
a casing of metal. Reports on the subject from three learned profusson in 
this Uaiveriiity were, it is underGtood, procured by Mi Day, which there is 
no doubt will have conveyed all the known information regarding the 
animal, ila habitE, ami the best mode of securing submerged wooden 
. work from its depredations ; and it would be desirable that the results of 
their recommendation were generally known, as the anitmtl Beema to be 
pretty generally diffused. 

The animal was ascertained by Mr Stark to be the Z.imnarui tcTcbrani 
of Dr Leacb, and which was first described by that gentleman from spe- 
cimens sent him by IMr Stevenson In wood from the Bell Hock Light- 
Houee. It isaverysmallcrustaceous animal, about threeline£long,andmakeB 
the perforations which arc so destructive to submerged wood-work merely 
as places of retreat. From the observation of the living animal by Pro- 
fcBGor Grant it does not appear to feed on the ligneous matter. 

4. On the mean! by which Spiders that produee Gossamer effect their 

aerial exairaioiu. By J. Blacewall, Esq. 
The following inlereBting abstract of a paper on this sulgeet read at the 
Linnsan Society, is given in the Philoiophkal jytagazine for August. 

" After noticing, that, in the absence of accurate observation, the ascent 
of gossamer spiders through the atmosphere had been conjeclurally ascribed 
to several causes, such as the agency of winds, evaporation, electricity, or 
some peculiur physical powers of the insect, or from their webs being 
lighter than the air, Mr Qlackwall states that the ascent of gossamers takes 
place only in serene bright weather, and is invariably preceded by gossa- 
mers on the ground. He then details the phenomena of a remarkable 
ascent uf gossamers, October 1, 1826, when, a little before noon tUe ground 
was every where covered with it, the day being cilm and sunny. A vast 
quantity of the fine shining lines were then seen in the act of ascending, 
and becoming attached to each other in various ways in their motions, and 
were evidently not formed in the air but on (he earlh, and carried up by 
the ascending current caused by the rarefaction near the heated ground ; 
and when this had ceased in the afternoon they were perceived to ftll, 
Aq account is added of two minute spiders that produced gossamer, antk 
of their mode of spinning ; and particularly when, impelled by the desire 
of traversing the air, they climb to the summits of various otfj 
thence emit the viscous threads in such a manner as that it may be drawQ 
out to a great length and fineness by the ascending current, until, feeling 
themselves sufficiently acted upon by it, they quit hold of the objects oa 
which they stood, and commence their flight. Some of these inseetsj 
which were taken for the purpose of observation, when exposed to a slight 
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cuiT«lit of air, always turned the tltorax to the quarter fl-oin whence I'l 
came, and emitted a pottion of glutinous matter, wbicli was carried OBI 



S. On the Fatcinatiaa of S'nakei. By Mr Nash. 
" I have oAen heard atories about the povrer that snakes have 
birds and aninials, which, to say the least, I always treated with the eoM- 
nesB of scepticism, nor conkl I believe them until convinced by ocular Oe- 
monstration. A case occurred in Williamsburgh, (Mass.) one mile south 
of the honse of public worship, by the way side, in July last. As I was 
walking on the road at noon day, my attention was drawn to the fente by 
the flutiering and hopping of a robin red-breast, and of a cat bird, which 
upon my approach flew up and perched on a sapling two or three rods 
dtitant. At thiE iniiant a lai^e black snake reared his head from the ground 
near the fence- t immediately sti>ppcd buck a little, and sat down upon 
an eminence ; the snake in a few minutes slunk aguin to the earth with 
H mlm placid appearance, and the birds soon after returned and lighted 
upon the ground near the snake, first stretching their wings upon the 
ground and spreading their tails. The; commenced fluttering round the 
snake, drawing nearer at almost every step, until they stepiied near or 
across the snake, which would oHen move a. little or throw liimself into 
B different postnre; apparently to seize his prey, which movements I no- 
ticed seemed to fVlghten the birds, and they would veer off a few feet, but 
return again as soon as the snake wlis motionless. All that was wsn ting for 
the snake to secure bis victims seemed to be, that the birds should pass 
near his head, which they would probably have soon done, but at this 
iDomenl a wsggon drove up and stopped. Tliis frighteoeil the snake, and 
it crawled across the fence into the grass ; notwithstanding, the birds flew 
over the fence into the grass also, and appeared to be bewitched to flutter 
around their charmer, and it was not until an attempt was made to kill 
the snake that the birds would avail themselves of their wings and fly to 
a forest one hundred rods distant. 

" The'raovementsof the birds while around the snake appeared to be vo- 
luntary, and without the least constraint ; nor did th^y utter any distressing 
cries, or appear cnragetl, ea when squirrels, hawks, and mischievous boys 
attemptnl to rob tlieir nests, or to catch their yuung ones ; but they seem- 
ed to be drawn by some allurement or enticement, (and not by any con- 
straining or provoking power.) Indeed, I thoroughly eearchedall the fences 
and trees in the vicinity to find some nest or young birds, but could find 

" What this fascinating power is, whether it be the look, or effluvium, 
or the singing by the vibrations of the tail of the snake, or anything else, 
I will not attempt to determine ; possibly this power may be owing to 
different causes in different kinds of snakes. But so far as the black snake 
» concerned. It s nothing mote than on enticement o 

1, with whic lowed to procure his Ibod." 
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I'- Oliservuiioiu by Puofkss 

' ' " Inllienionlhof June 1893, in company with a friend, I had jiletcrOEBed' 
tile Hudson River, from the town of Cntskill, and was procpedini; ii 
MOTiage, by ihe river along the road, which k here rery narrow, with the 
Water on one eide, and a ateep bank cavered with bUBhes on the other. 
" Oar attention was ai this place arrested by a number of small birds of 
difKrent species flying across the road, and then back again, and turning 
and wheeling in manitbld gyrations, and with much chirping, yet making 
no progress from the particular spot over which they fluttered. We wets 
not hit long in doubt, when we perceived a black snake of CDnsJderable 
one, partly coiled, and partly erect from the ground, with the appearance 
of great animation, and his tnnpue rapidly and incessantly brandished. 
This reptile we perceived to be the cause and the centre of the wild mo- 
lions of the birds, which ceased as soon at the snake, alarmed by the ap- 
proach of the carriage, retired into the bushes. Tfaebirds however, alighted 
upon the neighbouring branches, probably awaiting the reappearance of 
iheir tormentor and enemy. Oiu- engagements did not permit us to wait 
to see the issue of this alfhir, which seems to have heeu similar to that ob- 
aerved by Sir Nash."— Silii man's Journal, June 1827. 

6. — Ex/jerimenli on the reprmivclion iif domealic animaU. By Mr Ch. 
GiEow de Buzareurguee, Corresponding Member ol^ the Boyol Academy rf ( 



The experiments alluded to, and of which abrief notice was read to the' 
Academy on the 2d April 18ST, had for their object to determine ihe- 
means by which in sheep the number of male or female lambs could lie ' 
diminished or increased, according to the wishes of the proprietor of the 
flock. The experiment is stated by its author in this manner: io diAde 
a ^ock of etvei into two equal parti, and to cause to be produced by one 
half of the fiock so divided a greater number of males or of females than 
in the other, according to the choice of the proprietor. This object seems 
to have been effected in the present instance by a selection of the rsm or 
male; for it would appear, that, if the male be very young, there will be~ 
produced more females than malea ; and vice vena, that is, in order lA 
obtain a greater proportion of male lambs to the females the ram must be 
four or five years of age. — AnnaL det. Sc. Kal. 

7.— On the Esquimavx Dag. By J. G. Children, Esq. 

From this brief notice by Mr Children on the Esquimaux dog, accom- 
panied by a very beautifully executed engraving, it would appear thai' 
the editors of the splendid work on Zoology now publishing in France, 
under the title of Ullistoire A'atureUe des Mammijirei, have inadver- 
tently committed a very great error. I'hey have caused lo be represented, 
as a real specimen of the Esquimaux dog, a spurious issue, the proituct of 
a cross breed between a male Newfoundland dog and tile female of the 
true Esquimaux race, which had been presented to the French naturalists 
b] Dr Leach. 

Tlifl error thus committed is sloted to have been Qrst pointed out by 



r 



156 ZooUigkal CiAkctitn^, 

Captain Sabine in bis supplenient to tbe appendix of Captain Parry's yoj- 
9ge ill 1B19-80. Under tlieae circumstances Mr Children gladly embraced 
the opportunity afforded him by the kindness of Lieutenant Elliot Morria, 
R. N. of giving an accurate figure of an unquestionable genuine mole £ft- 
quiniaux dog, brought from the Polar Seas by Mr RicbardE, in Captain 
Parry's first voyage, and by him presented to his friend, Mr Morria, io 
^rhose posBession the dog still remains. Mr Children, in his notice, has 
given the dimenBiona, colouring, &c> of the dog in question ; but as the Eb- 
quiniaux dogs are unquestionably domeatieated, and must therefore be ex- 
posed to the powerful influence of this cause, ne do not think it necessary 
to republish details which Could he interesting only with reference to a. 
wild or uo domesticated species of animal. — Zoological Jounwi, No. ix. 
January 18S7. 

S—EUphant. 

The diememberment of the genus Elcphas, for the purpose of establish- 
ing a new one under the name of Loxodonta, has been attempted by McsErs 
Geoffroy St Hilaire, and F. Cuvier in the fifty-second and fifiy-third 
lAvravsoTU of the ISHistoire I^alurelle dcs Mamtaijarcs. The following 
remarks by the editors of the Zoological Journal nill put our readers in 
possession of the principal facts on this sulfject. 

"M. G, Cuvier first pointed out to the satisfaction of modem zoologiats 
the specific distinction esi£ting betweeu them, and employed to designate 
the former the name of E. capemis, while to the latter was assigned that 
of E. Indicui. M. F. Cuvier has now advanced still farther, and has re- 
garded them as the types of two genera, differing from each otiier as much 
as Canis ft'om Hyxna, or Lagomys from Lepus. For the elephant of Asia 
he retains the origiual generic name £lephas. The surfaces of its molar 
teeth present &Bcite of enamel irregularly festoonedj while in those of the 
A&ican elephant, the type of the new genus Loxodonta, the enamel is dis- 
posed in lozenges. In addition to this striking distinction derived fhim 
the deniary system, M. F. Cuvier also enumerates the other characiers 
which have hitherto been regarded as specific,— the smaller, more elon- 
giLted, and less irregular head of the African animal, when compared with 
fhe Asiatic; the roimded forehead of the former strongly contrasted with 
the deep depression in the middle of that of the latter ; the ear of the for- 
mer also twice the extent, while the tail is only half the length, &c. 

"Since 1681 no Afiican elephant has been seen in Europe, until the 
young female figured by M. Cuvier, which ia now alive in Paris, having 
been sent as a present by the Pacha of Egypt. Its habits, so far as those 
of a very young animal can be relied on, exhibit none of the ferocity 
usually ascribed to it, and are indeed fully as mild, intelligent, and trac- 
table OS those of the elephant of Asia." 

This novelty in tbe division of the genus Elepbas will probably not be 
tccepled by naturalists. Thp two species resemble each other far too closely 
to permit of their c'' ' ' ' into separate genera. We can affirm from 
personal observati ' ' ^ts of the wild African elephant resem- 

ble entirely those > signed to the Asiatic, and that ihe for- 

mer generally are 7 than the latter. 
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B<JaT. XXVr—HlSTOEY OF MECHANICAL INVENTIONS AND 
H*. OF PBOCESSES AND MATERIALS USED IN THE FINE AND 
H> USEFUL ARTS. 

1 . Mr Farey's Improved Lamp, 

Our rcatlera are iloubtless well ncquBlntei! with the various contrivancea 
both of a hydrostatic and a raechaiiical nature, by irhicb oil is raiacil lo 
supply the Wlek of a lamp, when it is required that the reservoir of Ml 
shall not be placed above the flame. The most ingenious of these will 
be found doscribed in the Article Lamp, in the Edinburgh En<yclopiedia, 
which was writleu by Mr Faiey, the inventor of the present iniproveraenL 
In place of raising the oil hydros taticoUy by the pressure of a column or 
water as in St Ctair's and Heir's lamp, or by a piece of clock-work, which 
pumps up the oil, as in the beautiful contrivance of M. Carcel, Mr Farey 
puts the oil in a bladder, or olher flexible vessel, which is prevented ftoia 
collapsing by a helical wire spring. Above this hag is placed a disc with 
several ring-formed weights, whichby their pressure force the oil up to the 
wick. Mr Farcy founds his patent right on the idea of " applying the di- 
rect action of a descending weight, or the direct pressure of a spring lo tha 
raising up of oils, or other inflammable fluids in sufficient quantities, regu- 
lated by the srnallness of the holes through which such oil or fluid has to 
pass in its ascent to the wick of his improved lamp." A drawing and more 
accurate description of this lamp will be found in Newton's Journal, No- 
vember 1827, p. 138. 

S. Notice of theneinMelaitic Compound Arlimamanlico, resembling- gold 
in colour and v;eigUI, 

Tliis metallic compound is invented by a gentleman at Leghorn, a 
friend of T. AppleCon, Esq. the American consul there, who has sent aa 
account of it with specimens to Dr Mease of New York, where it has been 
examined by competent judges. It is of the same weight as gold of IS 
carats, and can he made like that of 31> Air Appleton's snuff box is 
made of it, and is always mistaken for pure gold. At a raanafactory of it 
eslahlished at Bologna metal buttons are made of it at 50 cents per dozen; 
when new they resemble the most highly gilt buttons. The inventor sells 
the metal to the manufacturers at Bologna at two dollars and 60 cents per 
lb. of IS ot. which makea 9 dozen of coat buttons. The editor of the 
Franklin Journal stales that the Arthnomantico' is soft and bends, and 
founds its superiority to other gold-coloured melals on its not tarnishing. 
— Franklin Journal. 

3. Notice of a. Metallic Alloy for plating Iron and protecting itfromStist. 
This invention is by ihediscoverer of the ^rfi'mDmanfin), and is commu- 
nicated by the same gentleman. It is easily and cheaply applied, forms an 
amalgam with the iron, penetrates to some depth, and efFectually pro- 
teos it from rust. It derives this property from its rcfiising to unite with 
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osjgen Bt common temp eralu res, or even when artificially heated. It is 
formed out of many metals. It does not increase tlie hardness of the ar- 
ticle to which it IB applied, nor does ili effiice the finest lines on the sur- 
face. It does not injure rhe (era]>er of knives, tour ounces of this com- 
position is sufficient to cover on iron bedstead; and twelve ouncte are valued 
at a dollar and 50 cents. 

A compBny is already fornied at Bolc^a with aca^iiialof Il>0,000dol1ara 
for coating iron work, and they arc iiuw dian'itig out platen which cim be 
united to one another by heat, without any injury lo the coaling. — Frank- 
lin Journal. 

D Heard, Chemist, 

Thiscompodtion, which is secured by patent, is thus mode. Take a high- 
ly CDDcenlraled solution of the alkalis, soda, or poto^fa, with on equal weight 
of any earthy base, (China-clay or porcelain earth is best.) These mate- 
rial! being mixed together are to be ground in a mill in the same way as 
white lead is ground, and this will produce a thick paste, one poimd of 
which is sufficient to soften fom' gallons of sea water. — See Newton's 
Journal, Nov. 1827, p. 161. 

6. FroceufoT gmng Staiuei and Medat» the appearance qf'Sronte. 
Take two drachma of sal-ammoniac, half a drachm of salt of sorrd, and 
dissolve them in half a pint of while vinegar ■ after having well-cleoned 
the metal from verdigrease, moisten a brush by dipping it softly into this 
solution, then rub it continually on the same place till ihu colour becomes 
dry and assumes the tone or depth of shade desired. In order that the 
drying may be more rapid, this operation is to be peribrmed in the sun- 
shine, or by the heat of a stove. The ottener it is repeated on the lame 
place the deeper proportionably will be the colour of the bronze. Tliis 
process is used by M. Jacob of Paris. — Journal des Connaiu, Utiles, 

C. Aaount of an improvement in the conitniclion of BeiUteada, Sofai, ^c 
This improvement, eommunicaled to Mr Perkins by a foreigner, ia very 
simple and effective. The ot^ject of it is to keep the canvass bottom or 
sacking of a bed always in a proper state of tension. This is efiected by 
making the two horizontal bars or rails to which the canvass is nailed, turn 
B Uttic round their axis by means of a lever. They are then held in this 
positum, which of course stretches the canvass, by a click and ratchet 
wheel, which lias also the effect of keeping the joints of the rails and posts 
firmly together. — See Newton's Journal, July 1827, p, 256. 

7. Accoant of new Srickifor buiUing both cylindrical and curved Chim- 

niei. By Mr J. W. Hiobt, Architect. 

This contrivan' ingenious one, and at the same time highly 

.uaetal. The pat i wedge form, as their upper and lower 

nir&ce* ore Hot p heir skies has the curve of a quarter >»f 
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an inch^ so that four of them joined together moke a complete cirele. If 
two bricks .were placed with their thickest sides exactly opposite, the upper 
and under surfiMes of the two^ when combined will be parallel, so that in 
this way a cylindrical chimney will be formed, but when it is necessary to 
bend the chimney, then two bricks are placed with their thick ends tog^ 
ther, and when it is required to bend it back again, the thin ends of th^ 
bricks are placed on the same side as the thick ends were before. This will 
be understood from Plate III. Fig. 4. Fig. 5 is a horizontal plan of th^ 
floe. — See Newton's Journal, Aug. 1827, p. 325. 

8. Method of Mooring Ships in Roadsteads. By Lieut. Col. Milles, 

F. R. 09 

The method of mooring ships proposed by CoL Miller, consists in secur- 
ing a large buoy by means of a block of cast iron, ao that it cannot be moved 
by stress of weather, to which a vessel can make fast without lettli^ go 
her anchor. CoL MiUer proposes to make the buoy of the following dir 
raensions. 

Length, 16 feet. 

Diameter at middle, 9 

Do. at ends, H 

Length of chain, 36 

Diameter of cast i^on block, 3 

Do. at bottom, 5} 

Height of do. 2i 

Wei^t of da 7 tons- 

The buoy must be bound with iron, and coppered, and a strong iron 
hoop must pass round its centre, to which the chain and ring are attached. 
-^Ann. of Phil Aug. 1827, p. 110. 

9. On the adhesion of Screw Nails. By B. Be van, Esq. Civil Engineer. 
The screws used in these experiments were about two inches long -^ 

diameter at the exterior of the threads, — diameter at the bottom^ the 

at 

depth of the worm or thread being , and the number of threads in 

one inch 12. Udey were passed through pieces of wood exactly half an 
inch in thickness, and drawn out by the weights given in the following 
taMe: 

Dry beech, 460 lbs. Dry mahogany, 770 lbs. 

Do. do. 790 Dryehn, 655 

Dry soimd ash, 790 Dry sycamore, 830 

Dry oak, 760 

The force jrequired to draw similar screws out of deal and the softer wood 
is about half !the Bhove.-^PkiL Mag. Oct* 1827, p. 291. 
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10. On the great Power and DtUy of some new Steam Engims* 
. Oar mechanical readers are aware that the power of a steam engine if 
measured by the number of pounds of water that it will lift one foot high 
hy^each bushel of coals consumed. Hitherto the best engines have been 
able to raise only 40^000,000 lbs. of water one foot high by means of one 
imshel of coals. An improvement, however, has been made by Captain 
Samuel Grose, which increases their power without. any additional com- 
plication or expence. 

The first which he erected was at Wheal Hope with a sixty indi cylin- 
der, working single as usual. The following was the work which it per- 
formed: 

April, 42,101,739 lbs. July, 55,012,292 lbs. 

May, 42,241,650 August, 50^979,1)84 

June, 54,725,716 

Another engine subsequently erected at Wheal Towan by Captain 
Orose^ having a cylinder of eighty inches, produced the following re- 
markable effects : 

April, 61,877,545 lbs. July, 62^220^820 lbs. 

May, 60,632,179 , August, 61,764^166 ^ 

June, 61,762,210 

Phil, Mag, Oct. 1827. 

11. Process for preparing Indelible Writing-ink, 

Make a saturated solution of indigo and madder in boiling water, and 
in such proportions as to give a purple tint ; add to it from one-sixth to 
one-eighth of its weight of sulphuric acid> according to the thickness and 
strength of the paper to be used. This makes an ink which flows pretty 
freely from the pen ; — and when writing which has been executed with it 
is exposed to a considerable but gradual heat from the fire it becomes 
completely black, the letters being burnt in and charred by the action of 
t]^ sulphuric acid. If the acid has not been used in sufficient quantity 
to destroy the texture of the paper and reduce it to the state of tinder, the 
colour may be discharged by the oxymuriatic and oxalic acids and their 
compounds, though not without great difficulty. When the full propor- 
tion of acid has been employed, a little crumpling and rubbing of the pa- 
per reduces the carbonaceous matter of the letter to powder ; but by put- 
ting a black ground behind them they may be preserved, and thus a spe-t 
des of indelible writing-ink is procured, (for the letters are in a manner 
shaped out of the paper) which might be useful for some purposes j per- 
haps for the signatures of bank notes. — Brande's Journal, 

12. Observations on the Explosion of Steam Boilers, By Mr W. J. Ken- 
wood. 

In the Annals of Philosophy/ for June 1827 Mr Kenwood has published 

some interesting 'ons on Mr Taylor's opinions respecting the cause 

of the explosic rs^ which were reprinted in our. Joumalr 

No. xli, p, 335 
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" Mr Taylor," says he, " proposes several questious which 1 shall eii> 
(IcAvour to answer. 

" The PeD-y-frau engine," says Mr Taylor, " had been atopped a ftw 
niiDUtea,ancl ihe workmen hadopeneil tht fire-doors of three of ihe boilers, 
and closed the dampers of two of them. The enginemnn obserrtd a gost 
of flame from the tire-place, which wai aJinost immediately succeeded by 
en explosion." — " lo this case," asks Mr Taylor, " had the rush of the 
flame from the fire-place any thing to do with the subsequent explosion f" 
I think there can be little doubt that the rush of the flame was in conte^ 
quence of some fracture bavin); already taken place in the boiler ; probably 
the fissure was not at first of very considerable size, as «e know that 
wrought iron does not break at once, as cast iron, but rends. The rent 
being at first iiniall it would have occasioned the rush ; but as the fissure, 
once made, weakened the boiler, and the aperture not being sufficiently 
Luge to permit the escape of a very considerable quantity of water or steam, 
a moment between the gust of fiame and the explosion would in all proba- 
bility have elapsed. " And admitting that the steam was so fiir within 
the pressure that could, by mere expaosive force r^ulaily excited, injure 
Bucha boiler,might not the rupture be occasioned by the void that a vacuum 
suddenly created might produce?" That the expansive force of the steam, 
30 lbs. on the inch, was not sufficient to injure the boiler, remains yet to be 
proved, as wc do not know tlie strength of the boilers. Admitting the poh 
sibiUty of a vacuum, it might perhaps help us towards a real knowledge of 
the cause ; but I am not aware of any circumstances to which the power 
of forming a vacuum can be ascribed. 

" Does not the bursting o^one boiler after another as at Polgooth seem 
to indioate that exterior causes o]>erated ? It it possible to conceive,— 4up> 
posing the pressure equal in two boilers ai at Polgooth, both being con- 
nected to the same steam pipe, — that the relative atrength of the two should 
be so exactly the same as that which would by mere expansive tiiice burst 
the one should have the same efiect upon the othci ?" 

Air Taylor informs us that the pUtea of which the interior tubes oro 
made are j an inch thick, and those of the outer Jtbs, Now, if we sup- 
pose each boiler to be made of 300 plates, would it not be truly surprising 
if in 400 plates there were not two of the same strength, the thickness b&- 
iog the same, and (as wr suppose both boilers were made at the same 
manufactory) the quantity similar in each f Here then we<have an ex- 
pression of two known quantities only ; whilst, if we refer the accident to 
the agency of an explosion of coal gas with atmospheric air, we must take 
into consideration the activity of the distillatory action, the facilities of 
escnpe aflbrded to llie gas in either boiler, the intensity of combustion in 
the fire-place, the influx of air, &c. whicli leads ug into a much more com- 
plicated calculation. The evidence then appears to preponderate in favour 
of the idea of its explosion originating in the expansive force of the steam, 
which it would seem was permitted to obtain too strong an elasticity. 

" At the Pen-y-tVas engine we see that the fire-door is thrown Open, 
and then the current of air up the flue is stopped by closing the damper ; 

VOL. Vlll. NO. I. JAM. 18S8. L 
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Ihe Interitn- is SUl-J wttli alniosphcTio- air, mixal [o b certain eXIenI n-itli 
coal gas ; the ]atti?r is increased by llie distillatory action of the 9re, untit 
the proportion is attained which is explosive ; it takes Are, produoiDg the 
null offkme which would be followed by a sudden vacuum in the tuber 
while the other side pressed by the steam gives way to this sudden Im- 
pulee, and is destroyed by a ibrce very much smaller than would be re- 
quired if uniformly excited." 

What Mr Taylor says may be very possible, with the exception of the 
fbrmatioii of a vacuum. Motion only obtains when the reaiBtance is infe- 
rior to the force applied, and ceasen, except under particular cireumstan- 
cea, as soon as the two forces become equal. This then is the cose in the 
phenomenon before us. The explosion may occasion a rush of air out- 
wards through the fire-door, because the elastic force of tlie fluids within 
Uie tube exceeds that of the atmosphere, but as soon as that within has so 
expanded as to be reduced in elasticity equal to the pressure of the atmo- 
^here, no farther emiBsion of air from witbiu the boiler can possibly ensue. 
.^;ain, supposing the possibihty of a diminution in volume of the gaseous 
matter within the boiler, the tire-door (say li feet wide and 2( feet long) 
in such boilers would oiford an aperture quite sufiicieni to supply (at the 
moment of the diminution of volume) the void- Hence then it .is evi- 
dent, that no force at a!l varying from the atmospheric pressure, can, un- 
der any circumstances, be exerted oq the part of the boiler exposed to the 
fire. 

Mr Hen wood is of opinion that hydrogen is not generated by the decom- 
position of water from leaks in the boik'r. Ho conceives that the sudden 
barsiB of flame from the chimneys of steam*engines arise &om gusts of 
air carrying the flame farther up the flue at some tiroes than at others. 

Those who take an interest in this very important discussion will find 
another paper in the PhiL Magazine, signed an Kngincer, in which the 
author endeavours to show that the explosion of steam boilers is almost 
always owing to neglect, or to the originally bod construction of the bod- 
era. Another correspondent, Mr J- Moore of Bristol states, that steam 
engines have often exploded on their being slopped, and he ia of opinion 
that this arises from an aildltional strain on the boiler from within, occa- 
, doned by the steam which previously had a fhie passage being prevented 
from escaping anywhere but at the safety valve ; the aperture of which, 
compared with the contents of the cybnder into which the steam passed 
before, is very small. Mr Moore au^cst.1 the application of a bi^ valvff 
on the tube adjacent to the part where the steam is prevented from pasring 
to the engine. 

13- Account of the Collection and Preparation of the Fvcua sacehannus, 
a aea-wecd, for ike Chineie market, and its uses. 

This v^^table. by the Malays termed Agar-Agar, and botauically Fuctit 
latcharinui, aho- '>e coral shoals in the vicinity of Singapore, and 

forms a bulky i import and export for the Chmeae market, 

a very small [K ■served for the consumption of the settle- 
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Those ree& and shoala ex)>OBi:d by ibe very low tiilea duriog the height 
ef the north-easl moneoon afibrd the mosl lu:curiitnt crop of this wecd,nhiGh 
appears in iu native slate very similar to a species of feru, the Hamioaitia of 
Linncus. The flneeC agar-agar known in the Archipelago is found 
coaatofBilliCon, whereit grows to a great lengtb,and fetches whea prepared 
more thsn double the price of that which is collected elsewhere. On at> 
count of its superior quality it is colled by the Malays manung agtstn^ 
agar. The whole produce of our vicinity is gathered by the followeif 
■nd retainers of the Sultan of Johor, who repair to the banks for this piurf 
pose in the moJiih of December, and remain till April and May, by whlcli 
time the bosiness is pretty well got through, and gieaneri are allowed 
after this the pickings, until the departure of the Junks, which generally 
lakes place by July, ftom nhich time until the next season the beds or 
fields are allowed to grow. ' 

It is repotted that this season presents the appearance of an estraordi- 
narily abundant crop, and it is stated that the common harvest of GOOO pe- 
culs may probably be doubled. 

The inhabitants of the islands of Sugi and Mora are the monopolizeiSj 
cf this commodity, tlte former of whom are divided into two parties, than 
living on the banks of Sungei Salet (about 100 persons) occupy the eas^ 
and the people of Sungei .Sugi (about &00 in number) possess the wett 

The population of Moro is about ^0 souls, and they collect in the 
Straits of Dryon or Sulat Duri, ftom ited Island to the EOUlbwRrd, along 
the west side only of Pulo Uuii. The weed is here found scanty and poor, 
■when compared to the produce of Sugi, 

The grand field extending from the Buffuloe rock to the east side of 
Pulo Sugi, about fourteen miles in length, by a nearly similar breadth, 
belongs to the people of Sungei Salel, who, assisted by the Oiang Laut 
Irom more distant parts, collect on Pulo Trong, and Gsh the extensive 
shoals about Fulo Dankan. The Sungei Sugi people are confined to their 
own shores. During the season, from 1500 to SOOO poor wretches ore 
more or less engaged in the pursuit, subsisting themselves on their means 
during the whole time. 

The weed is plucked by the bund very readily, stowed in small boats, 
and (okea ashore, where it is exposed for two or three days to the euQ, 
and then brought to Singapore, partly by the natives themselves, and 
partly by Chinese, who visit the spot, and by taking small investments of 
rice, &c. &c^ by administering to the crying vrants of the reapers, and 
bribing the agents of the Sultan, are enabled to make more advantageous 
contracts. The whole collection is, however, under the control of the 
Sultan, whose agents have the power of levying a duty, or allowing the 
labourers a sum for their trouble as they please, which never exceeds one- 
third of the value of the weed, when imported into Singapore, fetching 
generally in its then half-dry slate, and very heavy, from twelve to 
eighteen Spanish dollars |jcr bahar of twelve peculs. 
The Chinese sailors belonging to the Junks are the next performers, far 
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it Alls to thdr kil to complete the drying, and prepare the artide to ex- 
portation to China. For thlt purpose the streets, and everj TBcaBt spot 
in the tovm, are occnpied with mats spread out and oorered by the agar- 
agar in Tarioos stages of ezsiocation. The first process is washing in aalt 
water^ and the picking out of all extraneons matter; after this, exposure 
merdy dries it, and it re^res but little attention to pick oat parts whidi 
occasionally decompose as the prooees goes on, and to house it in case of 
rain, which is very prejudicial to its preservation.— -Indeed that whtdi, 
through neglect, has felt the efl^t of showers of rain aeldom keeps to 
China. 

The labour attending it is not very great, and is nearly the ssme asiarjp 
mdergoeb in England prerions to odcination. 

In its dry state, wh^ packed up ready for exportatioi^ it is worth Ikom 
three to four dollars per pecul, and fetches usually in China double that 
•am, but it must be remembered that the duty is rery hig^ The article 
is known to the Chinese by the name of H^Ckg, and is eonTerted Uy 
them to various usefU purposes, such as glue, paint, &c. The chief omh 
sumption of it is in the dreesing and glazing of their cotton manu&ckareB, 
and the preparation of sacrifice paper, and paintings for their templosw 
A iftnall portion of the finest part is sometimes made into a firm jdlj, 
which on being cut up, and preserved in syrup, makes a delicious sweet- 
meat. 

We may here remark, that where the weed abounds, betwe^i f^ 
Idand, in the Straits of Dryon and Battam Point, so called in Hossburgh's 
charts, there is no passage for ships, the islands and dioals are extremelj 
numerous, and called by the natives emphatically Ptdo sa Gantang, mean- 
ing that there are as many islands and shoals aa there are grains of rice iu 
a gantang, a measure about the sise of an English gallon.^— Co^lto CTo- 
vemment Gazette, October S6. 



Aat. XXVII.— PROCEEDINGS OF THE ROYAL SOCIETY OF 

EDINBURGH. 

November 2eth. — ^At a general meeting of the Royal Society the fbl- 
ing Office-bearers were elected. 

President.— Sir Walter Scott, Baronet. 
VicE-P&EsiDENTs. — Right Hon. Lord Chief-Baron. Lord Glenlee. 

Dr T. C. Hope. Professor Russell. 

Secretary* — Dr Brewster. 

Treasurer. — ^Thomas Allan, Esq. 

Curator or the Museum.— James Skene, Esq. 

Physical Class. — Lord Newton, President, 

John Robison, Esq^ Secretary 
Counsellors.—? Forbes, Bart. Professor Wallace. 

Dr Turner.. 
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Sir T. Makdougall Bmbane* James Hunter^ Esq. 
Dr Graham. Dr W. ^P. Alison. 

LiTE&A&Y Class.— Hemy Mackenzie^ Esq. President 

P. F. Tyder, Esq. Secretary. 
Counsellors.— Right Hon. the Lord AdToeate. Lord Meadowhank. 

Sir Henry Jardine* Thomas Kinnear^ Esq. 

Sir John Hay^ Bart. Dr Brunton. 

Dr Hibhert. Sir W. Hamilton, Bart. 

Dec 3. — Dr Tvrner read the first part of a Paper, entitled " An E^p- 
amination of the Ores of Manganese.** 

A letter fh>m Captain Paeby to Dr Brewster was read, acoampanylng 
two sets of hourly meteorological observations made on the ice and on board 
the Heela on the 17 th of July last. The first of these sets of observadcms 
were made in 82i° N., lat, the highest at which a meteorological instmmeot 
was ever used. The second set was made in lat. 79^ 55' in a harbour on the 
north-east of Spitzbergen. In this letter Ci^tain Parry mentions the cu- 
rious fact, that they experienced that season at least twenty times as mttcA 
rain as in any other summer they passed in the arctic regions. ' 

A Paper by Mr Thomas Graham, M. A. was read on th« influence ot 
the Air in determining the Crystallization of Valine Solutions. 

The following, among many ol:9ects of natural history and the fine 
arts, were presented to the Society by George Swinton, Esq. Secretary 
to the Grovemment, Calcutta, and F. R. S. E. 

1. Three fine Marble Statues of Burmese gods. 

2. Two Models, as large as lif^, of a Dwarf now in Calcutta. 

3. Head of a Dugong. 

4. Numerous Barrels and Bottles, containing Snakes from various 
parts of India. 

5. An Armadillo. 

6. Ship Fish from Arracan. 

7. Head of a Homed Beetle. 

a Book of Natural History hi the Tidien laaguafle. 
9. Two Dresses of Carian Women of Tavoy. 

10. Bamboo joints containing Tabasheer. 

1 1. Specimens of the Shda, in its natural state, and fimned into sheets 
like paper* 

13. Corals and Shells. 

13. Specimens of Oils, Varnishes, Bhela or marking Nuts, Gums, Mi* 
nerals, &c 

14. Stufi^ Birds. 

15. Large Sponge, or Neptune's Cup, firom Singapore. 

16. The Leaf Insect from Sylhet. 

17. Skeleton of a Boa Constrictor. 

18. Petrified Trunk of a Tree from the Irawaddy. 

19. Large ChaniA gigas from the South Seas. 
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dO. A pair of Elephant's Tusks. 

81. Skeleton of the Iguana^ &c. &c. &c. 



Art. XXVIIL— scientific INTELLIGENCE. 

I. NATURAL PHILOSOPHY. 
A8TR0N0MT. 

1. Solar Eclipse of November 1826 observed at Naples^ — Tl^e eclipse 
of ihe son was seen in the most beautifiil manner under a true Italian 
tdcy on November ^, though the weather preceding and following was 
bad. As I had no proper instrument for observing it^ I contented my- 
self with throwing the sun's image through a. pocket-glass on a sheet of 
piqper, and measured the observation. I had previously by projection 
obtained the time of the edipse^ and during its continuance made several 
meteorological observations, not a single doud appearing on the horizon 
to disturb their accuracy. , The whole may be classed as follows : 

Naples. 
App. Time. 

11 h l& Eclipse begins (calculated.) 

12 Tempeiature in the sun, 844** 
12 2 Visible conjunction in AR. 

12 25 Dig. eclipsed b" 33' (mealed.) 

12 25} Middle. Digits calculated, 5« 42'. 

12 27 Visible conjunction in Long. 

12 30 Temp, sun 81^% shade 55*. 

12 35 nearly. Digits eclipsed 5* 15. 

12 40 Temp, sun 82}'' shade 51i^ 

12 45 Digits ecUpsed 5'' 2'. 

12 53 Temp, sun 84*' 51^° -h in the shade. 

1 Temp, sun 844**, do. 

1 Digits eclipsed 4'' 12'. 

1 10 Temp, sun 87'' shade 52*^ 

1 20 89' 62* + 

1 26 Digits eclipsed O"* 55^. 

1 35 End calculated — Temp, sun 90*. 

As I had the means of making accurate observations^ I resolved to try to 
what accuracy the end might be determined by the naked eye^ merely 
screened by a smoked glass. At 1^. SS', the eclipse was some way from 
being o% and I believe that half a minute after it would not have appear- 
ed to be gone^ for at 1^. 33' I judged it to be just gone to a very few seconds; 
and, on the whole, I think I may say, that, under such favourable circum- 
stances, the end of a solar eclipse may be determined by the naked eye to' 
a quarter of a minute on either side of the truth. Such is the accuracy of 
the human eye in c precisely the periphery of an unfinished cir- 

cle. The space des< n from the sun in the sum of the above 

specified limits did '. In the previous experiments on 

3 
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the thermometer, the one in the sun had its hiilb wrapped in very thick 
soft bkek silk^luid exposed above a bunch of white paper on a stone bal- 
cony fronting the south. The result from the one in the shade ought umf» 
fomUy to be diminuhed one degree. The thermometer wai^ not perhaps 
sufficiently sensible to denote the minute changes which may have takeSt 
place during the eclipse in the shade ; but the instrument in the sun^ which 
was both excellent and s^sitive^ shows the effect of the observation in di« 
tninishing, and even counteracting the natural increase of heat at this 
period of the day, and afterwards of accelerating it to a great degree as the 
shadow went off. As there were no clouds of any kind^ adventitious altera* 
tions did not interfere. ^^ 

. 2. Opposition of Vesta to the <S^tt7i.— This planet was in opposition to 
the snn on the 15th December, in R. ascension, 5^ 30' 40'^ and N. Decli« 
nation, 19° 15'. The foU owing are the places of thb planet. 

R. Asc Decl. N. 

1828, June 1. 5^ 12^ 27" 19* 47' 

2. 5 11 28 19 49 

3. 5 10 30 19 52 

3. Opposition of Juno to the Sun in March 1828. — This planet will be 
HI opposition to the sun on the 25th March in R. Asc. 12l^ 27' 52^' and 
Decl. N. 2^ 15'. The following are . the positions of this planet given by 
Mr Taylor for March and April. 







R. Asc. 


Decl. 


1B28, March 5. 


12 


42' 35" 


0° 384 S. 


10. 


12 


39 18 


04 N. 


15. 


12 


35 42 


454 N. 


20. 


12 


31 49 


1 30 N. 


25. 


Opposition. 




30. 


12 


23 55 


2 58 N. 


AprU 1 


12 


22 21 


3 144 N. 


5. 


12 


19 20 


3 ^7 N. 


10. 


12 


15 46 


4 25 N. 


13. 


12 


13 44 


4 46 N. 



Ann, of Phil, 

4« New Variable Star in the ^Vrpm/.— Professor Harding of Gottin<- 
gen has discovered a small variable star in the Serpent, Its position for 
1800 is in right ascension 235'' 22^ 3" and in north declination 15"* 44' 48". 
Its period seems to be about 11 months. When smallest it is entirely 
invisible. — Phil. Mag. 

OPTICS. 

5. On the Luminous Appearance of the Ocean."* By J. Henderson, Esq. 
— On the 5th of March 1821, when on board the licensed ship Moffiit, in 
N. latitude 2**, and W. longitude 21° 20', a strange anomaly occurred in 
the phosphorescent appearance of the sea, and one which, as far as I am 

* From the TrantactUmt of the Medical and Physical Society qf Calcutta^ vol. I 
p. 107. 
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acquainted, has nerer hitherto been remarked. Daring a goitle hneai, 
tiie ccmtinuatkm of the north-east Trades, the sea appeared aneomuioiily 
luroinousy and increased gradually in brightness, from a little afta aunaei 
vntil near midnight. The intensity was particularly great about bibs 
o'dodc ; and eipery one who then kept his eyes fixed upon it hot fiar m 
short time, was immediately sdied with headach, giddineasi, paiB Ib the 
eyeballs, and alight slyness. Some on board certainly Mt these aynip* 
loms more violently than others ; but there was none who was not. mora 
or less afibcted by them. For my own part, the headach, Sec, which ini« 
mediately Allowed my looking at the water, was particulariy severe ; nor 
did it go off until morning. I cannot give a better idea of my sensational 
than that the effects resembled those produced from having smoked an 
over quantity of tobacco. The brightness gradually decreased long befbre 
dawn, nor did it ever afterwards impress us with the same peculiar eflfect» 
I have just described. 

The luminous appearance of the sea seems as yet to have excited but 
little attention among philosophers, who are content with ascribing it to 
fish spawn, or animalcules. Of the two, I should father be inclined to 
adopt the latter opinion, though their actual existence has not yet been 
ascertained. The following are my reasons for doing so. 

Ist, The luminous appearance b greatest where there are evidently fi»w» 
estfiahes. 

Sc?, They are often seen in great masses, many fathens finom the 8m> 
face. Now, as they do not give light without motion or agitations,^it fbl- 
lows that these cannot be in the state of rest then: position would lead ue 
to suppose. 

3d, They are of greater size, and more thinly spread in higher latitude ; 
whereas near the line they become more and more minute, and are seen 
in infinitely greater numbers. 

4iih, The luminous appearance varies according to the quarter from 
which the wind blows ; and as fish spawn is, comparatively speaking, in- 
animate, it is improbable that so slight a cause should produce such a 
change upon it. 

The shoals of them we observe below the surface appear to be owing to 
their attaching themselves to animal or vegetable matter, whose specific 
gravity being somewhat greater than water, it has sunk till it fomid an 
equilibrium. I have often observed them with a tolerably good micro* 
scope ; but the motion of the vessel, and other circumstances^ give me 
little confidence in the experiments I have made. The most interesting 
subject, however, is the principle in which their resplendent property re- 
sides. It is generally denominated phosphorescent ; but phosphorus, in 
its most concentrated state, affords no effect such as I have described. I 
have witnessed it burning in oxygen gas, while its light almost rivalled 
that of noon day : its action then upon the eye was nothing more than 
would have been produced by looking for a few moments at the sun ; 
while during the pb I have described the slightest beam of that 

himinary would 'h whole invisible. If, therefore, we 



conclude, tfast tlie Bymptoms I have meniiaoed constitute a natuTsl pro- 
perty inherent fn the insect, and prnluced when Its light and numbers 
ere in a sufficient degree of intensity, we at the same time ascribe to it ft 
power which no luminous animal or other suhstance posBesBea hut itself. 
In conclosion, I haye only to remark, that having made some experiments 
on the Bpeciflc gravity of the aea, I found thet it decreased, with slight ex- 
ceptions, gradually tVom the line, »o that, if these are correct, the ani- 
malcules are found smaller and more numerous where the specific gra»ity 
of the sea is the least, provided &t the same time the teinperoture wlmita 
of their e: 



6. Salon's Propoaed Imp-nmemeiil on JUoffitetic Needtei.' 
Amos Eaton propoEes that the needles of compasses should be tipped with 
eiiver, brass, &e. This not oiUy preserves the points from rust, but ^with- 
draws the poles from any attractive power in the brass, whether it arises 
from hammering, or from any particle of steel or iron which may have 
been accidentally left in the brass, — Br Silliman's Journal, No. xxr. p. !>• 

7. FrufessBT Hansleen's Magneiic Tour (o Siberia. — We mentioned in 
our last Number that this eminent phUosapher proposed to set ont to Siberia, 
to examine the intensity of the earth's magnetism in that vast country. 
We are happy to inform our readers that the national assembly of Nor- 
way has voted the necessary funds for (bis purpose. Dr Erman Junior, 
the son of the celebrated Professor Erman of Berlin, has offered his ser- 
vices as the companion and assistant of Professor Hansteen, and from his 
knowledge of mineralogy and geoli^y, we may expect much important in- 
formation respecting Siberia. Professor Hansteen seta out in March, from 
Chrisfiania for Stockholm and St Petersburgh, where be joins his compa^ 
nion from Berlin. We trust that Professor Hansteen will endeavour to ob- 
tain some information respecting the mean temperature of Siberia, whicU 
acquires a great interest from the proximity of the Asiatic Pole of maKi> 

' mum cold. — Letter Jrom Prafesaor Haiuleen, 

re. Oil the Magaetie Actions excited in all Bodies by poieerjiil Magneti' 
—Aa a memoir on this sutiject read to the Academy of Sciences, on the 
ITtb September, M. Becqucrel points out the positions in relation to % 
powerful magnet, assnmcd by a small carloncke of pa|)er filled with tritox- 
ide of iron, or a neeiUe of any substance whatever freely suspended, anil 
tbe position of whose centre of suspension varies in relation to the nearest 
pole of the needle. When this centre is very near one of the extremities, 
and in ■ line parallel to the line of the poles, the needle will place itself in 
a direction perpendicular to this line, in place of taking the direction 
of the line which a magnelical nceille would have done. If the centre of 
mspenston is brought nearer the magnet, from 1 to 9 millimetres, the 
neeitle then deviates from the perpendicular direction. From numerous ex* 
peiimentB, M. Beequerel has shown that the essential difference in th^ 
^L.. phenomena produced in a needle of iron, or steel, and needles of other 
^B. ■dbsUnees is, that in the first, the disiribntion of mofnttism is eonafanttij 
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inthedirealioaofi/ieir length; whereat in the latter, it it ia the direction of 
their breadth, particstlarly when a tingle bar magnet it iwet/. — Le Globe, 
September SOtti 1837. 
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9. On the rotation of a viagneS about its axil. — M. PouiUet has succeeUed 
in giving a magnet a motion of rotstion by means of a metallic ring nearly 
encircling the magnet, which must be nearly cylindrical, and by placing 
on the ring a small quantity of mercury in contact with the magnet, and 
which the capillary force prevents from escaping out of the small inter- 
Tal which is left between the magnet and ihe ring. 

By this means, the communication being made between one of The ends 
of the pile and the magnet, as in Ampere's apparatus, by a sm^l cavity 
&11 of mercury hollowed in the upper end of the magnet, the coinrauni- 
CBtion with the other end of the pile tabes place only at the points gi* the 
horizontal section of the needle or the point where the ring is placed. By 
this arrangement we may compare the velocities of rotation which corre- 
spond to each position of the ring along the magnet. .M. Fouillet has shown 
that the velocity is a maximum when the ring is placed at the middle of 
the magnet j that it goes on diminishing, but remains always in Ihe same 
direction whether the ring rises or talis ; and that the magnet remains im- 
moveable wb^n the ring is placed very near one of its extremities beyond 
the polemic Globe, Aug. 88, 1827. 

HETEOBOLOUV. 

10. Sound of Ihe Aurora Borealis in Iceland, observed bt/ Afr Ifenderton.^~ 
" The most slriking aerial phenomenon exhibited by ao Icelandic winter 
is doubtless the Aurora Boreolis or Northern Lights, which are here seen in 
all their brilliancy and grandeur. I hud an opportunity of contemplating 
them almost every clear night the whole winter, sometimes shooting across 
the hemisphere in a straight line, and preeenllng to the view, for a whole 
evening, one vast steady stream of light; but more commonly they kept 
dancing and running about with amazing velocity, and a tremulous motion 
exhibiting as they advanced some of the moi^t unrivalled appearances. On 
gaining one point of the hemisphere, they generally collected as if to rana- 
ter their forces, and then began again to branch out into numerous ranks, 
whicli struck off to the greatest distance from each other as they passed 
the zenith, yet so as always to preserve the whole of the phenomenon in 
an oval shape; when they contracted nearly in the same way as they ex- 
panded, and after uniting in a common point, they either returned in the 
course of a few minutes, or were lost in a stream of light, which grew 
fainter and fainter the nearer it approached the opposite side of the heavens. 
They were mostly of a dimmish yellow, jet often assuming mixtures of red 
■sd green. When they are particularly quick and vivid, a crackling noise 
is h^rd, resembliog that which accompanies the escape of the sparks from 
the electrical ms' ' ' '''hey almost always took their rise ftom the sum- 
mit of Mount ' ' Is about due north-east from Reykiaviek, 
and proceeded ■ ection. When visible the whole length 
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I bf the hemisphere, they were unifamily strongest toworils the north and * 
Borth-eBBt, and were always sure Ui be seen in that quarter, when they 
■ppenred nowhere else. Once or twice I observed them in the ^auth, but ■ 
tfaej were very faint and stationary. 
■ "In the days of superstition, these celestial wonders were received ns por- 
tending certain dealniction to niLCionB and armies, and filled the minds even 
of the moBt enlightened with terror and dismay. At the present day, the 
Icelander is entirely tVee from such silly apprehensions, and only regard! 
their uncommonly vivid appearance as predicting a hurricane o 
an ohservaiion founded on experience, and which I frequently brought to 
the test, when it invariably turned out, that in less than twenty-four houra, 
after the Northern Lights were in a great commotion, we had either sudden , 
■quails, or aheavy gale of wind from the north. 

" It was scarcely ever possible for me to view this phenomenon without 
reflecting on Job, xxxvii. chap. SS. * The golden splendour cometh out of 
the north ;' and it seems extremely probable, that it is to these Elihu hera 
alludes. The idea not only agrees with the light spoken of in the preced- 
ing vcree, but is fur more suitable to the latter clause of the same, ' With i 
God is terrible Majesty.' In some parts of Asia, the northern li 
iO terrible, that ' they strike the beholders with terror.' Every animal ii ' 
(truck with terror, even the dogs of the hunters are seized with such ctreodj { 
that they will fall on the ground and remain immoveable^ till the cause Ii 
OTer."— Henderson's Iceland, p. 2T7. Edinburgh, 1819. 

., 11. Aurorce BoreaUs observed in Roxburghshire in 1827. — The follow- 
g AunS's were observed at Allerly, near Melrose, in RoxborghBhire. 
October 6, - Brilliant. 

November 18, - Brilliant. 

19, - Faint. 

IS, Greai Drynest in the Antilles in 1837. — A distressing and singular ' 

was this year experienced in the Antilles; during aperiodof jixfji 
'x days not a drop of rain fell. This dryness was succeeded by abun- 
na, but the crops had been previously almost wholly destroyed, 
ins were immediately preceded by an earthquake, which was felt 
at Martinique on the 3d of June at 6 o'clock in the morning. 

As the yellow fever raged this year with great severity in the Antilles, 
H. Morcnu de JonncH considers this fact as an objection to the hypotheaia i 
_ that this disease is produced and kept up by a moist heat. These &cta 
^y^ere communicated by M. Moreau de Jonnes to the Academy of Sciences 
Bfin the X7th September last.— £e Globe, September 20, 1887. 

■ 13. Meteoric Stone at Futtehpore.—A communication was laid hefora 1 
the Medical Society of Calcutta from Dr Tytler, giving a 
a' meteoric stone which fell at Futtelipore in the Doab, in November 
1823. On the evening of that day, a sliort time after sunset, and befora J 

Et had entirely faded, a meteor was distinctly seen, ahootiog with _ 
rable velocity in a direction nearly north-wcsl. This appear- 
as nlbo observed by Europeans in the lines, and natives in the 



r 



173 



Sdentific Intelligence. 



ciij ; and ii ilpBCribM to have compriseil 3 bUze of light, lurrounding 
a red globe about tlie size of the m'um, which impressed the spectatoti 
wilh the idea of thnt luminary detcending fjom the skies. The ume 
phenomenon. a,nd at the same moment of time, it appeared trom the 
newspapers, was liketd*e noticed at ffazartebaug, in Bengal, a distance 
of upwards of two hundred and fifty miles eastward from Allahabad. But, 
as the atmosphere was clouded when the ball was seen at the latter statioD, 
and the light was sufficiently strong to illuminate the horison, the meteor 
appearing between the clouds and earth's surface, it is evident that at 
that particular moment its elevation could not have been greater ibaa « 
few thonaand feet from the ground. The meleor descended at Ronrpoor, 
avillageunder the jurisdictionofFutlehpore, situated nearly seventy miles 
north-west from the station of Alliih:ib3d, immediately after it was seen at 
that place. The deeceut was accompanied with noises resembling the ex- 
plosion of distant artillery, and a stone was seen falUng, which, in th« act 
of descending, is Eoid to have emitted sparks similar to those proceeding 
from ablacksmith's forge. A strong sulphurous smell was also perceptible, 
and when first discovered the stone was hot to the loach. Besides the 
■tone thus actually Imown to have fallen, several others of a similar de- 
scription were picked up, at the distance of several coss from each other, 
whence it appears that a shower of stones in this instance took place,^^ir 
that several stones were endosed in the body of the rneienric globe, which, 
analogous to balls emitted ft-um a Shrapneli's shell, were projected in vi* 
lions directions at the moment of explosion. 

The meteor seen at HazarKbaufi- and Allahabad is Identified with the 
shower of stones which fell near Futtehpore. The ft-agmenla amount to 
several pounds in weight. One weighs nearly one pound and six ounces 
avoirdupoise, and is heavy for its size. The external surface is of a deep 
black colour, the stone exactly resembling a body coatei) with black paini 
or pitch. In some places are also seen smooth black specks, darker than 
the rest of the covering, ihnt looks as if it were cracking fVom tbe action of 
fire, to which it has evidently been exposed. The coat is likewise indent- 
ed or rough, us if it originally posse8:ied a softer constBtenee, which has 
been compressed by the action of some hard body, and in certain places 
is also covered with a yellowish -.coloured substanue. This black costing 
is not thicker than the finger nail, and encloses a whitish, or ash-«olaured 
mass, which is very friable, contains a number of shining parlidei, and 
exhibits small brown specks, and slreaka, or veins of the same colour. 
Upon examination with a magnifying glass of considerable power the 
shining particles are discovered to be evidently metallic, and to present 
an appearance exaclly resembUng the Taienagtie, or white copper, named 
pulby the natives, that is commonly empbyed in the bazars for the fi>r- 
fnation of domestic utensiU. 

The three substances just mentioned are connected tt^ether by a fourth 
of on earthy cor ^nd so soft that all the other aubslances may be 

easily separate nf a knife or the nail, and the stone itself 

crumbled to p tb^ers. This cement is of a grey colour 
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The proportion and Bize of these diffeseDt constitueota varj consideiably 

in different specimens ; but nil of them bear a striking resemblance to etdi 
other. The specifit: gravity varies tVom 3.35S to 4.281. 

Dr Tytler then noticed the different theories that have been proposed 
to account fer the appearance of these aerolites, and shows that none of 
them ure trie from objections. He then suggests their terrestrial orif;in, 
Bnd that they have been emitted &om volcanos upon the surface of the 
earth, for the following reasons: 

III, The stones in their appcLiTance plainly bespeak a volcanic ori' 
gin, and it is evident they have been subjected to the action of intense 
heat. 

2(f, Their descent is ascertained to be accompanied ivith a. sulphuroas 
(mell, and the emission of fiery sparks, while the stune itself is constantly 
found hot. 

3i^, Stones of this description have descended in considerable numbers 
during eruptions of Vesuvius, and at a grtat distance from the volcano. 

Mh, Stones of the same kind are very ttequendy fbund tm the sides of 
Tauviut. 

6th, These stones distinctly coincide vith, or rather their substance 
is precisely tlie same, with that oSmeiearK itoneB. 

6lK The meteoric phenomena atteadiog the descent of tlie stones an 
also vokanic. 

lih. And lastly, the meteors emitted from the craters of volcanos also 
upon their explosion eject stones. In proof of these assertions he quotes 
various recorded facts. 

In connection with the volcanic origin of the stones in question) Dr 
Tytler refers to the occurrence of a remarkable volcano on Jara In No- 
vember iaS3, and thinks it not improbable that they might have been 
thrown out on that qpcasion, being projected far beyond the elevation of 
the atmosphere, and falling to the nestvard of Java, conformably to the 
diurnal motion of the earth, the meteor having visibly passed iu a diretN 
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II. CHEMISTBr. 

14. M. Deiprelz on the Henl Virvdojied in Combustion.— 'On the 1 flth and 
22d October last, M. Detpretsread at the Academy of Sciences a memoir 
on the heal developed in combustion. By means of a new method of ob- 
■ervalion he found that hydrogen is the body which, under a given weight, 
disengages most heat, and that the metals disengage least. The retult 
will he opposite if we refer the results to the satne weight of oxygen. It 
is remarkable that carbon, which iu burning does not change (he volume 
of oxygen gas, produces three-flflhs of the heat developed by the tnetals, 
(iron, ziiiCj and tin,) which reduce the oxygen gas to the solid state. 
Hence it is in the act of combination that we must seek for the principal 
cause of the developement of heat, and not in the approach of the particiei. 

Ci his second memoir M. Despretz has shown that the quantity of heat 
doped by a certain quantity of a body which bums without changing 
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the vofanne of oxygen gat is the tame, whatever be the density of the gn. 
*-Le Globe. 

13. Kaniens Metallurgy of Iron. — Dr Kanten, priTy oonnaellor totlMi 
JBong of Pninia, Member of Uie Royal Academy of Sciences of Berlin, &c. 
a celebrated metallurgist, is engaged with tke second edition of his claaH- 
cal Metddkirgy of Iron. The first edition appeared in two volumes in the 
1816, and was translated in the year 1824, by Captain Cuhnan, into the 
French language. The new edition will be comprised in four Tolamei 
with sixteen copper-plates. The first Tolume, embracing the physical and 
chemical properties of iron, is already published. An English translation 
of this very useful work will be prepared in Germany. 

16. Iodine in Cadmium* — Iodine is found in the great line firandry at 
Konigshutte, in Upper Silesia, in the kadmium which accompanies the 
zinc-ores. 

17* Anakfsig of the Green Iron'-ore. According to Dr Kamtenj (^Arck»9 
fur Bergbau und Huitenwesen, voL xv. p. 241 ) a variety firom the Hot 
lerter mines near Siegen in Rhein-Prussia consists of 

Oxide of iron, 63.450 

Phosphoric add, 87.717 

Water, 8.660 

99.727 



— 



From this composition Dr Karsten deduced the formula 2 F + P + 24 
Aq. the proportions of oxide of iron, phosphoric add, and waterj being 
as 62.51 : 28.59 : 8.90. 

18. Analysts of the Arseniate of Lead, — According to Dr Karsten, (L c. 
255.) a variety from Herrhausen near Siegen, in Rhein-Prussia, consists 

of 

Oxide of lead, 69.97 

Muriatic add, 0.81 

Arsenic add, 29.22 

100. 
The results of this analysis are not accordant with those obtained by Dr 
Wohler. — ^Poggendorff's Annalen, vol. iv. p. 161. 

19. On the Detection of Antimony in Mixed Fluids. By Edward 
TuRMEK, M. D. (From the Edinburgh Medical and Surgical Jour' 
naLJ — ^Having been recently engaged, along with Dr Christison, in ex- 
amining some food supposed to contain tartar emetic, I was led to in- 
quire into the comparative value of the tests recommended for detect- 
ing that substance ; and as, on pursuing the investigation, I found reason 
to distrust the method described in our best works on toxicology, and at 
the same time ^ in rendering it more secure, I am induced to be- 
lieve that a si "ly experiments will not be unacceptable to 
the public. 
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Many reagenla decompose tartar emetic, and cnuee precipitates in ita' 
solution. Of these tlie principal are alkaline substances, the ttronger aeida, 
such aa the muriatic and sulphuric, the infusion of gall-nuts, and mlphu- 
retled hydn^n. The Tulue of these tests ia very unequal. Pure potash, 
when cautiously added to a strong solution of tartar emetic, occasioDS a 
pretty copious flocculeiit white precipitate, which is readily and completely 
rediaaolved hy an excess of the alkali. In a moderately dilute solution 
potash does not proiluce any change. Pure ammonia in a concentrated 
solution throws down a ivhite, very fine, granular precipitate, which ad- 
heres firmly to the glass, and is only partially rediFisoIved by an excess of 
the precipitant. Tartar emetic is not precipitated by carbonate of ammonia. 
The fixed alkaline carbonates and lime water act with considerable delica- 
cy. In a solution containing a grain of tartar emetic to an ounce of dis- 
tilled water, carbonate of potash and lime water yield distinct white pre- 
cipitates, that ftom the former being the protoxide of antimony with a 
little carbonic acid, and that from the latter consisting of the tartrates ot 
antimony and lime; whereas in the same liquid pure potash produces no 
change, and ammonia a cloudiness scarcely visible. When the tartar eme- 
tic is in the proportion of one grain to two ounces of water, lime-water hai 
no effect, but the carbonate of potash still gives rise to a precipitate, if 
the pro]>ortiou is a grain to four ounces of water, the action of the alkali 
can no longer be traced. 

The delicacy of muriatic or sulphuric acid as a test of tartar emetic, in 
almost exactly the same ss that of the carbonate of potafh ; but the scid 
must be added cautiously, as an excess of it redissolves the precipitate. 

The recent infusion of gall-nuts produces a copious yellowish white pre- 
cipitate'iu a concentrated solution of tartar emetic. The liquid is render- 
ed turbid, when the proportion is two grains to an ounce ; hut it under- 
goes no change when the tartar emetic is in the ratio of one grain to an 

Sulphuretted hydrogen acts with far greater delicacy and certainty than 
any of the others. On transmitting this gas through eight ounces of water 
containing one grain of tartar emetic, the solution instantly acquired an 
orange colour ; and after saturating the liquid with the gus, and boiling 
in order to expel the excess of it, a considerable quantity of the sulphuret 
of antimony quickly separated. * 

From these experiments it fully appears, that of all the tests of tartar 
emetic enumerated by toxicologists, sulphuretted hydrogen is the only one 
which is sufficiently delicate far being entitled to confidence. It is the 
only one, also, the indications of which aa to the presence of antimony are 
precise. The orange tint'of the precipitated sulphuret of antimony can 
scarcely he mistaken for any other metallic sulphuret by a person acquaint- 
ed with its appearance. Its colour ia quite different from that of orpiraent 

* This pred[atnte a commonly, but I conceiie jncorncdy, regacded ai a hydro- 
Eulpliutet of tlic oxide of untimony. It appears rather to be n hydrilod sulpbutm 
of tbe meUil. 
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orof thebieulphuKtof tin; andlkiin tbeBulphuretof cadmiam, to which 
it bears a greuler reseuiblance, it is ilistinguislied by its ready solubUitf 
in a soludon of pure potasb. On the coDlrary, tbe other lettB, taken sing- 
ly, supply no proof whatever of ibe presence of torlar einetic ; though, 
when they all agree in tbeit indications, their evidence ia not likely to be 
deceptive. 

lu deacribing ralpliuretted hydrogen a& a test of tartar emetic, it ii al- 
mO(t luinecessary to state thut this gas merely inilintea tbe preseoee of 
antimony, nithout directly showing in nhnt state it existed. But xince 
tartar emetic is the Duly pharmaceutic preparation of antimony which ia 
soluble in water, the deteetion of ibe metal itself, in juJiciul cotes, leavei 
.little <loubt of its having been in tbe form of the double tartrate. This, 
however, is not a point of much imporlsoce, becauae all soluble aiitiln»- 
niala are poieonous. 

In order to ascertain if sulphuretted bydri^en may be relied on ibr dis- 
covering tbe presence of antimony in complex animal and vegetable fluids, 
tartar emetic, dissolved in water, was mixed with tea, broth, porter, and 
tnilk, in such quantity that each solution amounted to four ounces, and 
contaitied two grains of the compound. Through these aolutions, after 
being acidulated with tartaric acid, boiled and filtered, a current of sul- 
phuretted hydrogen gas was transmitted during fifteen or twenty minutes. 
In the three first liquids an abundant precipiiJitiun ensued immediately, 
and the same took place in the milk after boiling. The precipitate subsid- 
ed easily from eadi, and tbe colour of that tram the tea, broth, and milk, 
was quite characteristic. That prociued from the porter was not so sstia- 
fiict'iry at first ; but on collecting and drying it upon a filler, the paper 
preeenled tlie distinct orange tint of the precipitated sulphuret of anti> 

In recommending the use of tartaric acid, I may observe that the em- 
ployment of this substance should in no case be omitted. According to - 
my observation, all the precipitates occauioned in tartar emetic by reng^its, 
sulphuretted hydrogen excepted, aa well aa by animal ur vegetable fluids, 
ore readily dissolved by tartaric acid. Thus the precipitates occauened 
fay lime-water, or muriatic acid, dissppear instantly on the addition of Cai- 
tericacid; and the compoundof tannin and the oxide of antimiHij, wli»- 
ther formed by the intiision of gall-nuts, tea, or cinchona bark, may easily 
he rendered soluble by the same means. If milk is present, mtuiadc a«id 
should likewise be employed, by which the coagulation of the caaeou* nut- 
ter is more completely effected. In order, therefore, to form a rule appli* 
cable to every case, the following directions may be given : The fluid sup- 
posed to contain tartar emedc should be mixed with a drachm or two of 
muriatic and tartaric acids, boiled for a few minutes lo separate any aub- 
ttsnee coagulable by heat, and then allowed to cool, and filtered. The 
liquid should next be exposed to tlie action of sulphuretted hydrogen, and 
boiled to expel the bkc^'^ of the gaa ; after which the sulphuret will tub- 
aide if tartar enw " •"eaent. 

After procuiii "f antimony hy the process above describ- 
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I V(I, it is imporlaut to aubject the compound to Eume opention by which 
f ,^ raetat may be obtained in a £e]>arate state. ProfeBSor Oitila, in his 
' 'work on Tiakotoff^, (vol. i. p. 46S, third edition,) stales, thai the pre- 
n question, " dried on a filler, and niixfid with charcoal and the 
y potash of commerce, gives a button of luelallic antimony by the action of 
^eat- This reduction of the oiide of antimony by charcoal may be made 
n earthen crucible, and is completed in Ihespaceof about ten or twehe 
Binutes." It is chiefly to this part of the process tbr iletectiag antimony 
ihit I bavc found reason to object. I do nol, indeed, deny that llie pro- 
eeu will succeed perfectly, when a considerable quantity of Ihe tnnlemU 
it cmplDye<l ; but in operating on such quantities as are likely to be inet 
with in iredico-legal investigatic-ns, my attempts to procure the metal in 
ibis way hove proved completely fi-uitlcsa. Thus, four grains of the sul- 
phureti precipitated from larlor emetic by sulphuretted hydrogen, and 
well dried, were mixed with au equal weigh I of charcoal and dry carbonate 
of potash. The mixture, proteeted on all sides by charcoal, was placed in 
a Hessian crucible, carefully luted, and was then exposed to heat during 
fifteen minutes. The exjierimeut was twice repented; and on one occasion 
a Aill red, and on the other a commencing white heat was employed, but 
in neither case could I perceive auy trace of the metel. On examining the 
residue chemically, I found that some particles of metallic antimony were 
diffiisei! through the mass, though iboy could not be discovered by the 
eye; while another portion slill remained as sulphuret, and was dinolved 
by the potash on the addition of water," These experiments were varied 
by mixing the sulphuret with black flux, and healing the mixture in a 
glass lube by means of a spirit lamp; but a metallic globule was nol pro- 
cured, (hough the heat was augmented by aid of the blowpipe. It a 
worthy of remark, that in none of these trials was there any appearance of 
a metallic sublimate; so that, were colour insufficient for distinguishing 
orpiment from the eulptauret of antimony, the black flux would aflbnl an 
easy mode of distinction. 

Having failed in my attempts to procure the metal by the preceding 
process, I had recourse to another which proved successful. It is founded 
on the property hydrc^en is known to possess, of separating sulphur flrom 
antimony at an elevated temperature, — a property, of which advant^e 
has been taken for the purposes of analysis. In performing this opemlion, 
the dry sulphuret is placed in the middle of a glass tube about three inches 
long, and a quarter of an inch in diameter. Une end of the tube is con- 
nected by means of a cork with a veesel, from which hydrt^en gas iB 
evolved ; and to its othitr extremity is adapted a bent tube, which opena 
under water, so as to conduct away the hydrogen, and at the same time ex- 
clude atmospheric air. After the air within the apparatus has been expeU 
led, heat is applied by means of a spirit lamp to thepart of the tubeon whidt 
the sulphuret is placed. Tlie decomposiiioii of the sulphuret commencM 

■ Tins, w« apprehend, is owing to (he fonnatinii of a ilouble aujpliurel of utti- 
mony and poiaHium K. T. 

VOL. vni. NO. 1. JAsi, 1828. m 
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at a temperature by no means elevated ; bat in order to render it complete 
and twse the antimony, the glass should be made red hot, and kept in that 
state for five or six minutes. The temperature at the close of the process 
may with advantage be increased to bright redness by the use of the 
blowpipe. 

The appearance of the metal within the tube depends upon the manner 
of conducting the experiment. If the sulphuret had been placed in a heap, 
the metal is found partly in a spongy state, and partly in minute globules ; 
but if it had been di£^sed over a considerable space, no globules appear, 
and the metallic lustre is indistinct The metaUic nature of the spongy 
mass may, in general, be brought distinctly into view by pladi^ it on a 
piece of white paper, and pressing it with die nail or the blade of a pen- 
knife. 

The result also depends on the velocity with which the' hydrogen it 
transmitted through the tube. If the gas passes rapidly, some of the 
metal is hurried off at the moment of separation from the sulphur, and is 
deposited within the tube as a metallic film, which is sometimes very dis- 
tinct. If, on the contrary, the passage of the gas is slow, this appearance 
does not take place. 

By means of this process, I have succeeded in procuring from the tenth 
of a grain of the sulphuret metallic antimony, the lustre of which could be 
distinctly seen with the assistance of a lens. From half of the precipitates 
procured from the mixture of two grains of tartar emetic with broth and 
milk, I procured distinct metaUic globules. 

Should a considerable quantity of animal or vegetable matter subside 
with the sulphuret, the metallic antimony will then be so mixed with char- 
coal that its lustre cannot be seen distinctly. This occurred to me in de- 
composing the sulphuret obtained from porter. In a case of this kind the 
mixture should be placed in an open tube, and heated to redness by means 
of a spirit lamp. The antimony is then oxidized, and the oxide, which 
attaches itself to the cool parts of the tube in form of a white powder, may 
be recognized by its appearance and volatility. 

20. Ultimate anaJysis of several vegetable substances, — By M. F. Mar- 
CET. (/!». de Ch. et de Fh, vol. xxxv.) The mode of ansQysis employed 
by M. Marcet is that which was introduced by M. Gay-Lussac and The- 
nard. It consists in mixing the substances to be analyzed with peroxide 
of copper and heating the mixture to redness. Its composition is calculat- 
ed from the loss of weight experienced by the oxide of copper, and the 
quantity of water and gas which are collected, the substance having been 
previously dried by exposure to the action of sulphuric aciil under the ex- 
hausted receiver of the air-pump. 

Starch in its common state, and modified by heat, (Amidine of Caven- 
tou) is thus constituted : — 

Common starch. Torrefied starch. Starch from malt. 

Carbon, 43.7 35.7 41.6 

t>xygeii, 49. 'iS.l 51.8 

Hydrogen, 6. 2 6.6 
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Torrefied starch contains more oxygen and less carbon and hydrogen 
than common starch. Though modified starch in some of its properties 
18 analogous to gum> in its chemical constitution it differs more firom that 
substance than common starch. 

The hordein of Proust is composed, according to M. Marcet of 44.2 
parts of carbon, 47.6 of oxygen, 6.4 of hydrogen, and 1.8 of nitrogen. It 
differs slightly, however, ftom starch in the proportion of carbon, oxygen, 
and hydrogen, and in containing nitrogen. It diffbrs also firom the fibrous, 
matter of the potato, which consists, according to Marcet, of carbon 55*7, 
oxygenl22, hydrogen 7.8, and nitrogen 14.6. The zimome of M. Taddei 
was likewise analyzed, but appears similar in composition to common ^u« 
ten. If this be true, it follows that the elements of gliadine must be in 
the same proportion as those of zimome. 

Teast was found to consist of carbon 30.5, oxygen 67.4, hydrogen 4.5^ 
and nitrogen 7.6. 

SI. On a chloride of Manganese, remarkable for its volaiility. By M. 
J. Dumas, {An. de Ch. ei de Ph. v. 35.) — This chloride corresponds Ui 
the manganesic acid, and is transformed by contact of water into muriatie 
and manganesic acids. It is readily fi>rmed by putting a solution of manga- 
nesic acid into strong sulphuric acid, and then adding fiised sea-salt. The 
muriatic and manganesic acids mutually decompose each other; water 
and the chloride of manganese are generated, the former of which is re- 
tained by the sulphuric acid, and the latter assumes the gaseous fi)rm. 

This chloride, however, does not constitute a permanent gas. When 
first formed, it appears as an elastic fluid either of a copper or greenish co- 
lour ; but on traversing a glass tube cooled down to-— 15^ or — 20*" C, it is 
condensed into a greenish-brown coloured liquid. 

' When generated in a capacious tube, its vapour gradually displaces the 
air, and soon fills the tube. If the vapour is then poured into a large 
flask, the sides of which are moist, the colour of the vapour changes sud- 
denly on coming into contact with the moisture, a dense smoke of a pretty 
rose tint appears, and the sides of the vessel acquire a deep purple colour, 
which is occasioned by manganesic acid. In flict, water thus coloured yields 
a copious precipitate with nitrate of silver ; and when heated with potash 
undergoes the same change as mineral chameleon. 

The best mode of preparing this remarkable compound consists in form- 
ing the common green chameleon, and converting it into red by means of sul- 
phuric acid. The solution, when evaporated, leaves a residue of sulphate 
and manganeseate of potash. This mixture, treated by strong sulphuric add, 
yields a solution of manganesic acid, into which are added small fragments ^ 
of sea salt, as long as coloured vapour continues to be evolved. 

An analogous compound is formed when sea salt is replaced by a fluoride, 
but M. Dumas has not succeeded in collecting it so as to submit it to exa- 
mination. 

From the circumstances under which the new chloride is generated, it 
must obviously contain as many equivalents of chlorine as the manganesic 
acid does of oxygen. If, as Forchhammer supposes, this acid consists of one 
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equWaleot of metal, and four of oxygen, the new chloride will be cotni)os< 
ed of S8, or one equivalent of mnnRanese, and 1*4, or four equivalenta of 
chlorine, and hence contains four times as mucb chlorine ob the common 
chloride. 

22. On Mc proptriKi of Sulphiir.~By M. J. DnMia, Clbid.) M. D«. 
mas, in verifying the well known Fact thai aulpliur liquefied by a certain 
heat is rendered more tenacious by an increase of temperslure, has ascer- 
tained the degree at which these changes take place. M. Dumas fixes the 
point of Rision of sulphur at 108° C. Between 110° C and 140° it poeses- 
tea the greatest degree of Suidity, sud is of an amber colour. It begins 
to thicken near IGO' C. and acquires a reddi^ tint ; and at the tempera- 
tures between 230° and €50" C. it ia so tenacious that the vessel maybe 
inverted without causing it to change its place. From 350° to its boiling 
point it becomes 'hquid again, but never lo the same extent as when at 
120° C. 

It is also a familiar fact, that sulphur heated to a sufficient degree i9 ren- 
dered tenacious and sofl if suddenly cooled by being poured into cold wa- 
ter. M. Dumas finds that the lemperaturerequirtdfbrlhia effect is 330° or 
above it. If the temperature is below 170° C. when the sulphur is put 
into cold water, it becomes brittle. 

SS. On a new method of preparing the Dtutoxide of Barium, By M. 
QuESNEViLLE, FUs, (Ibid.) — The method proposed by M. QuesneviUe, 
which appears to us a greet improvement, is lo introduce nitrate of baryta 
into a luted retort of porcelain, to which a Welter's tube terminating un- 
der an inverted jar fUl of water is attached. Heat is then gradually ap- 
plied to (he retort, and a red heat is continued as long as there is any dis- 
engagement of nitrous gas or nitrogen. When these have ceased, and pure 
oxygen passes over, which is a proof that all the nitrate is decomposed, 
the process is discontinued. The peroxide of barium is then tbund in 
retort, the baryta and oxygen having united in theii 
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24. Brachyiyjious Lime-Haloide oJMohs. — Professor Stromeyer hasai 
olyncd the brachylypous lime-haloide of Mohs, and has found thai the 
tblloning varieties of this species consist of 

I. 2. 3. 4u 

41.05 40.19 48.40 43.44 

Protoxide of iron, 8.5T 10.53 6.47 4.98 

Oxide of manganese, 0.43 0.49 0.6S 1.52 

Carbonic acid, 48.94 48.48 49.67 49.93 

Carbon. o.ll 

I, 1 . is a cry Ine-yellow variety, from the Zittertlial in Sali- 

burg. No. S. e vello wish-brown variety, in chlorite slate, 

from the Fassat 3. a granular stnw-yellow variety, ac- 

inpanied with trom St Gotihard mountain in Swit- 
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aetiand. Ncu 4. a Kracular black variety, from HtU! iti Tyrol. As the 
iniaeral containa no lime, it cannoi: be placed under the genus lime-ha- 
loide. Profiessor Stromeyer coiled it MagneGite-spar, — Gollinger getehrU 
Anxeigea, No. 158, 1887. 

25. ChrysolUe in the Cavitiea of Obsidian. — Professor GuBtavus Hose of 
Berlin has found in the cavities of Obsidian, in the Jacal Rock near Heal- 
del-Monte in Mexico, little crystals, greenish, and red dish -yellow, and 
transparent, which belong to the Bpeciea of prismatic Chrysolite. — Pog- 
genilor£F'a Anmlen, Vol. s. p. 323. 

26- New Minerals. — Profeasoc Breithaupt (Schweigger'fi Journal der 
Chemie und Pkyaik, N. S. Vol. xk, p. 311, &c. gives a description of the 
following new mineral species: 

I. KarpAoiiderite, Name derived from the alraw-yellow colour. Re- 
Diform masses, rarely from granular composition, uneven ; shining and 
glimmering in the streak, with resinous lustre. Colour and streak pale 
and high Eiraw-yellow. Hardnesa ^ 4,0 ... i.a. Sp. Gr. =^2.5. Feels 
greasy, Before the blowpipe upon the coal it becomes black and melts ia 
a strong fire into a globule, which is attractible by the magnet. lu glass 
of borax it is easily soluble, and with salt of phosphorus it melts into a 
black scoria. It contains oside of iron, phosphoric add, water, with small 
quantities of oxide of manganese and zinc It has a great similarity to 
oxalite, yellow iron-ore, or iron-sinter. It occurs in Greenluid. 

II, Meaitine-sjiar, Name derived trom fus-iTx, that is, what stands 
in the middle (of brachytypous lime-haloide, and brachytypaus parachroae 
baryte.) Rhombobedral, H — t. R =^ 107" 11' R + co. Cleavage dia- > 
tinct, parallel to R. Lustre vitreous. Colour dark-greyish, and yellowish- 
wbite... yellowish-grey. Streak white. Transparent... translucent. Uard- 
i]esB= 4. Sp.Gr.^ 3-34.. .3.37. Before the blowpipe the mesitine-spar 
decrepitates. In muriatic and nitric acid a feeble effervescence takes 
place, but it is entirely soluble. It contains probably magnesia, lime, pro- 
toxide of iron, and oxide of manganese. It is found in little crystals, in 
rhombohedral quartz at Traversella in Ficmont. 

III. Tautoitit, Prismatic. Fundamental form, scalene four-sided 
pyramid. 

a-.bic =1: t.9451; 1.3648. 
Obserred combinations : 

1, 3f=a9a; b: c=. 109'' 46'. 
g-= 4 o: fi : 00 c = 51° 32'. 
A =: o a: ai b:c Fig. 9 of Mohs lieatise, 9, M ; g; h ; 

i=9a:b] ''Jc^T^SS'.' } See Plate III. Fig. 6. 
Cleavage, only in traces and interrupted, parallel to jVfandA. Fracture 
con choidal... uneven. Lustre vitreous. Colour velvet-black. Streak grey. 
Opaque. Hardness ^ 6.5. .-T.O. Sp. Gr. =^ 3.865. Before the blowpipe, 
upon charcoal, the tautollte melts to a blackish scoria, which is attracted 
by the magnet ; with borax it melts to a dear green glass. These and 
other reactions show that the mineral consists of silica, black protoxide of 
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iron, magnesia, and alumina. It is fbnnd in the yoleanic feld8path-rockB> 
in the neighbourhood of the Lake Laach Sea in Rhein-Pmssia. The taa^ 
tolite seems to he related to the chrysolite, as the Ceylanite to the Spinelle. 

27. Mica from New Jersey. — It is tetarto-prisroatic, and blackish-green. 
The angles, in reference to Fig. 32 of Moh's Treatise on Mineralogy y are 
the following. M on T = 73° 40', P on M = 110^ P on T = 118** 0'. 
Cleavage parallel to P. — {Vide Kdbell, in Eastner's Archiv.fur diegesammie 
Naiurlehre, Vol* x. p. 291. 

28. Dr Thomsons analysis of Pure Ch^omate of Iron, — Hitherto the 
specimens of chromate of iron were mixed with octaedral iron and other 
extraneous matters. Dr Thomson however succeeded in finding octaedral 
grains nearly pure. 7 

Green oxide of chrome ... 
Peroxide of iron, ... 

Alumina, .... 

Silex, - - - - 

Or when free of all mixttire. 



- 


56.0 


«■ 


31.0 


- 


13.0 


- 


a trace 


Atoms. 




2 


57.1 


1 


28.6 


1 


14.3 



Green oxide of chrome, ... 
Peroxide of iron, - - - ' - 

Alumina, - . v . 

Ann. des. Mines, 1827, p. 280. 

OBOLOOY. 

29* On the Boulder'stones in the North of Germany, — Professor Haus- 
mann, in a paper read before the Royal Society of Gottingen, at the meeting 
of the 25th August 1827, has shown that the numerous fragments of rocks 
and boulder-stones found in the sand-plains of Northern Germany, and in 
Denmark, originate from the mountain-formations in Sweden and Norway. 

SO. Baron Von Buch on Volcanoes. — Baron Leopold Von Buch had pre- 
pared in ] 825 a physical description of the Canary Islands. This important 
work is not yet published, but a notice of a most interesting part of it, a trea- 
tise " on the nature of the volcanic phenomena in the Canary Islands, and 
their connection with other volcanoes of the earth," is given, with many new 
notices, in vol. x. of PoggendorfF's Annalen der Physik und Chemie. "' Baron 
Von Bucli, one of the most celebrated observers of volcanic phenomena, di- 
vides all volcanoes intoc^/ra/and /«rtear(Reihen) volcanoes; the last appear 
to follow great fissures in the earth, and these again take the direction of the 
primitive rocks. Under the central volcanos this celebrated geologist ranks 
those of the Lipari Islands, Etna, the Phlegraean fields, Iceland, the Azo- 
res Islands, the Canary Islands, the Islands of Cape Verde, the Gallo- 
pagos. Sandwich, Marquesas, Society, and Friendly Islands, the Island of 
Bourbon, and man- ' - "olcanoes in the interior of several countries. 
All others are line 

. 31. Greenstone ^Ffarifx.r-Careful ohfiervations in the 
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mines near Harzgerode^ in the south-east part of that mountain, so inte- 
resting to t^e geologist, show that the greenstone and porphyry are raised 
fVom the interior of the earth. Baron Leopold Von Buch is of the same 
opinion, with regard to the granite of the Hartz and the porphyry in the 
neighbourhood of Ilfeld. 

32. Geological Map ofOermany in 42 sections* — ^This great map is pub- 
lished by Simon Shropp and Company in Berlin, under the direction of 
the Baron Leopold Von Buch. The twelve sections now published con- 
tain 1, the titlf-page ; 2, the table of colours ; 3, the review of the sections ; 
4, the country of Odensee ; 5, of Copenhagen ; 6. of Lincoln : 7, of I^on- 
don; 8, of Boulogne; 9, of Munich; 10, of Salzburgh; 11, of Milan; 12, of 
Triest 

IV. GENEBAL SCIENCE. 

38. Discovery of a remarkable structure in the knee-joint of the 
Echidna hyatrix of Australasia. By Mr F. J. Knox. — We confine 
ourselves, at the request of Mr Knox^ to a very brief notice of this 
ronarkable structure which he has discovered to prevail in the knee-joint 
of the Echidna, and to a certain extent also in that of the Ormthoryn- 
chus paradoxus, Blumenbach ; but the notice^ though short, will be intel- 
ligible to all anatomiats acquainted with the structure of the human knee- 
joint. That peculiar structure in the human knee-joint^ usually known 
by the name of the Ugamentum adiposum, constitutes, in the corresponding 
joint of the Echidna, a broad double membrane, dividing the joint into two 
perfectly distinct synovial cavities. In the superior of these cavities, the 
articular surfaces are the patella and a portion of the condyles of the fe- 
mur ; in the lower cavity the articular surfaoes are the inferior half of the 
same condyles and the upper surface of the tibia. 

A full account of this discovery, with explanatory drawings, has been 
transmitted some months ago to the Royal Society. 

. •» 

34. Hydrogen Chs from Salt Mines employed for producing light, and 

for fuel. — In the salt mine of Gottesgabeat Bheine, in the county of Teck- 
lenbourg, there has issued for sixty years from one of the pits, which has 
on this account been called the Pit of the Wind, a continued current of 
inflammable gas. The same gas is produced in other parts of the mines. 
M. Roeders, the inspector of the salt mines, has used this gas for two years 
not only as a light but as fuel for all the purposes of cookery. He collects 
it in pits that are no longer worked^ and conveys it in tubes to the house. 
It bums with a white and brilliant flame. Its density is about 0.66. It 
contains only traces of carbonic acid and sulphuretted hydrogen, and there- 
fore should consist of carbonated hydrogen and olefiant gas. 

35. Natural'Gas Lights at Fredomchr- This village^ on the shores of Lake 
Erie, is lighted every night by inflammable gas from, the burning springs, 
as they are called, in its vicinity. Captain Hall has visited this vil^ge and 
wiU no doubt give U9 fL good accotint of it on his return. 
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16. June 14. For c( 
Philip Jacob Heisc 

19. July 3. Far certain Improvements in Ms^liinery for the purpose of 
Spinning Wool, Cotton, &c. To Lambert Dexteh, London. 

50. June 30. For Improvemencs va Alaebinery for Hackling or Dreseing 
and Cleaning llemp. Flax, and Tow. To Solohou Robinsok, county of 
York. 

51. July 5. For certain ImprovementaonLocomotiyeor Steam Carriagei 
ToTiMOTH* BuusTALL and JouN HiLt, bothof Leith. 

38. July IT. For certain Processes for Rendering Distillery Uefiisc pro- 
ductive of Spirits. To Robert Moue, county of Stirling. 

23. August 4. For certain Improvements in tlie process of preparing and 
cooling Worts or Wash from Vegetable Substances for the production of 
Spirits. To Robert More, county of Stirling, 

^4. August 8. For certain Improvements in apparatus for spinning 
Fibrous Substances. To Williau Church, of Birmingham. 

Sd. August S3. For certain ImproveraenCa on Capstans. To Charles 
Phillips, Esq.county of Kent. 

S6. Sept. 5. For t^rtain Improvements in Sizing, Glazing, or Beautifying 
the materials employed in the manufacturing of Puper, Pasteboard, &c 
To Gabriel de Sorab, county of MiddlcBex. 

27. October 3. For an Improvement on Steam Engines. To Petbs 
BoRT, County of Middlesex. 

SB. October 34. For a New and improved method of forming and mok' 
ing of hollow CyUnders, Guns, Ordnance, Retorts, &c. To Joshua 
HoKTON, County of Stafford. 
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From January \.it, to April li(, 1828. Adapted to the Meridian of 
Grtenwich, Apparent Time, excepting the Eclipses oj' Jupiter' t Satellite!, 
tiihieh are given in Mean Time. 

N. B.— The day begins at n 

Stars are given ii 
JANUARY. 



t, and the conjunctions of tbe Moon and 
a Right Ascension, 



17 


SO 


O ^■ulI Moon. 


13 


C 




5 d»' t 


4 
13 


30 




15 

la 


21 

23 




11 




16 


12 


24 


k Ndw !V1ooq. 






17 


7 




fdJl^ 


16 


4S 


49 Im. 11. SbI y 


17 


16 


SB 


58 Im. I, Sau V 


19 


15 


S L«9l Qusitei. 


18 


19 




gdO J 


22 


44 


^ T ) Bff N. 


20 


11 


56 


17 


3 




23 


8 




5 Fint Quarter. 








23 


18 




16 






25 


22 




.. ai'l^, 



its IS IS 48 Ini. I. Btt. V 



y 



Cekstial Phenomena^ January \91&^^April 1828. 185 



V* H* M* S* 

29 13 

31 6 

31 11 



15 

17 
19 

7 

14 

22 

23 

6 

6 

6 

19 

7 



2 
2 
2 
3 
3 
3 
4 
6 

7 
7 
7 
8 

8 14 

8 11 

8 12 

10 16 

10 16 

11 7 
11 13 
14 22 
16 20 
18 9 

18 15 

19 2 

20 6 
22 2 
25 17 
27 19 



48 ]) c5 1 « az5 ]) se' N. 

FEBRUARY. 

vn© 

13 Im. I. Sat^ 
Sup. i 

52 Em. III. Sat ^ 

63 ^ 6 '^ A D s' N. 

24 J 6xT^ D I'N. 

45 J 5 2 « =£i: ]) 53' N. 
a Last Quarter. 

125 6^^^ D 11' s. 

26 Im. I. Sat % 
58 Im. III. Sat % 

57 Im. I. Sat IJ. 

?i New Moon. 

30 J d • K }) 1' N. 

25 Ira. I. Sat 11 
enters K 

9^d ♦«« 
First Quarter. 
54 Im. I. Sat Ij. 

47 20])<52*aZ5])8'N. 



42 



30 
12 
15 

54 
39 



43 

67 
58 
11 



16 
41 

33 
45 

6 
27 
37 

38 
20 



D. B. S£. 8. 

28 



11 Stationary. 



1 

1 6 

2 19 

5 1 

5 13 

6 5 
6 13 
6 19 
8 

8 17 

11 17 

12 15 

13 15 
14 

14 8 

15 9 

16 19 

17 12 
17 14 
17 18 

20 2 

21 11 

22 22 
94 16 
26 2 
26 3 
28 13 
28 19 
30 22 
31 



53 

18 
42 

11 

47 

18 
28 
36 
44 



38 
24 
29 
38 
15 

47 
58 
22 



MARCH. 

Greatest Elong. 
) FuU Moon. 

(?□© 
60 Im. I Sat 7/ 

25 

34 5 c5 4i'=ii=])2'N. 

Q Stationary. 

a Last Quarter^ 
62 5 d iS TlJ }) 33' N. 

29 '"• li. } ^**- V 
fi Stationary. 



^C5_B' oph. 



New Moon. 
25 frf • K )) 5' S. 

$2 Em. !"^- Sat V 

§ Inf. (} 

enters ^p 
25 Im. L Sat If, 

First Quaiter. 



27 39 Im. IV. Sat % 



19 
36 
52 

18 



7 J 6 1«Q5 
56 J c5 2 « a 
9 Im. I. Sat 

Full Moon. 
^ Stationary, 



'} 



25' N. 

2'N. 
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JDeclituOion of the Planets. 
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The preceding numbers will enable any peison to* find the podtioiis of 
the planets^ to lay them down upon n globe^ and to idetennine their riBingi 
and settings. 



A&T. SLXXI- — Summary of Meteorological Observaiums made at Keif 
dal in S^tember, October, and November, 1827. By Mr Samubl 
Marshall. Communicated by the Author in a Letter to the Eoito&. 

State of the Barometer, Thermometer, S^c. at Kendal for September 1827. 

Barometer. Inches. 

Maximum on the i St, - . . 30.20 

Minimum on the 23d, ... 29.14 

Mean hdght, 29.78 

Thermometer. 
Maximum on the 16th, . . . 08« 

Minimum on the 24th, . - . 410 

Mean height, .... 95.55^ 

Quantity of rain, 3.329 inches. 
Number of rainy days, 16. 
Prevalent wind, south west. 

The atmosphere during this month has evinced frequent signs of elec- 
tricity, particularly towards the latter part. On the 25th and several days 
previous we had lightning, but not much thunder was observable. On 
the evening of the 23th the aurora borealis was distinguishable by the 
unusual brightness in the northern part of the horizon, but from the cloudy 
state of the sky it was not conspicuous, excepting through occasionsd 
openings of the ' ' The thermometer has not been depressed to the 
freezing point r part of the month has been mild. On the 

whole, the wc ticularly favourable for the harvest The 
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wind has been in the S. W. 12 days, in the N. W. 6, N. E. 4, S. 3, S. E- 2 
W. 2, and in the N. 1 day. 

October 1827. 

Barometer. Inches. 

Maximum on the 4th and 5th, • • 30.18 

Minimum on the 11th, - - 2&92 

Mean height, .... 29.54 

Thennometer 
Maximum on the 3d, - - 63^ 

Minimum on the &9th and SOtfa, ... 34" 

MeanHdght^ • - - 51«95* 

Quantity of rain, 3.009 inches. 
Number of rainy days, 17* 
Prevalent wind, south-west. 

On the 19th and 20th there was a remarkably sultry wind from the E. 
and S. E., though the winds from these quarters are usually very cold. A 
similar drcumstance took place on the 27th of last month. Though there 
have been many days on which we have had rain, yet no great quantity 
has fallen during the month ; indeed less than usual in this month. The 
evaporation has been generally so slow, as to keep the ground in a very 
humid state. The barometer has mostly been very low. The thermome- 
ter has not been so low as the freezing point during the month, nor since * 
the 26th April has it been below that point, in a period of more than gfat 
months. This circumstance shows the extraordinary mildness of the . 
season. 

November 1827. 

Barometer. Inches. 

•» 

Maximum on the 26th, - - - - 30.05 

Minimum on the 29th, ... 29.09 

Mean height, .... 2^78 

Thermometer. ^ ^ 

Maximum on the 14tfa, • . . 55* 

Minimum on the 22d, - - - . 21* 

Mean height, - . r . 42.30* 
Quantity of rain, 2.615 inches. 
Number of rainy days, 9. 
Prevaleot winds, W. 

This month is, from the nature of evaporation, generally productive of 
fogs than any other in the year. They have prevailed through most of 
the month, and have been unusually thick. The quantity of rain is very 
trifling, indeed, and forms a striking contrast to what fell in this month in 
1825, which was upwards of 13 inches. The barometer has been very 
variable the latter part of the month. The thermometer fell below the 
freezing point on the 21st, a depression which had not been observed for 
upwards of six months. There were a few days of clear frosty weather, 
from the 20th to the 27th, the rest of the month generally mild. 
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f Art. I. — On the supposed Influence of the Aurora BoreaUs 
upon the Magnetic Needle, in repli/ to Ute Observations 
qfM.ARAGo, as commumcated to the Academy of Sciences 
on the 22d Janiiaiy 1828. 

Nothing is more agreeable, and certainly nothing more use- 
ful to the progress of science, than the candid and temperate 
discussion of such scienliSc questions as admit of difierencc of 
c^inioD. Science is sure to gain by the collision of minds even 
of unequal strength, — by the scrupulous examination of state- 
ments often mutilated and partial, and by the fair and maniy 
array of facts and arguments which either our prejudices or our 
ignorance have placed in apparent opposition. Compelled, 
therefore, as we are, to take up the gauntlet, which an eminent 
member of the Academy of Sciences has thrown down to u 
shall endeavour to discuss the subject with no other feelings 
but those which the interests of truth and of science demand. 
At a meeting of the Royal Academy of Sciences, held at 
Paris on the 22d January 1828, " M. Arago* made a commu- 
nication relative to a letter recently written by Mr Dalton, on 
several magnetic phenomena, and particularly on an observa. 
tion of the Aurora Borealis. M. Arago prefaced this 



■ Tbis passage is tranaliHeii from an account of the proceeiiings of tfas. 1 
Acoileray, published in Le Globe of the 26lh January JHS8, aud an . 
rtract of it has been printed in almost all the English anil Scotch newi- | 

VOL. VIII, NO. II. APRIL 1828. N, 



190 On the aupposed influence of the 

nic&tion with some illustrations necessary to point out its itn- 
portatjce. 

" Since the commencement of the last century, several natural 
philosophers, among others Celsius and York, (a misprint, we 
presume, for Hiortor) had remarked that the appearance of 
the Aurorie Boreales always occasioned in the magnetic needle 
irregular and very sensihle movements, a certain proof that 
they atlribuied to magnetism the plienomena of these Auroras. 
At Paris, Father Cutte and Cassiiii put it beyond a doubt that 
the Aurora; Boreales exercise a magnetic influence even in our 
climate, whatever be the distance which separates us from the 
polar regions. But M. Aragohasgone muchjarther. He is 
tkejirat person who has maintained that not oidy do the AtiroroB 
Boreaks impress movements on the needle wherever they are 
visibk, and wherever also they might be seen if the clouds 
did not conceal them ; but that this influence extends much 
farther, and that even where they are not visible from their 
not passing the horizon, they still manifest themselves in the 
motions of the magnetic needle, 

"This assertion has been keenly controverted, chiefly in Eng- 
land, and particularly by I)r Brewster of Edinburgh ; and our 
celebrated natural philosopher (M. Arago) in order to estti' 
blish the truth of it, has for some years marked at Paris, whefc 
the Aurora Boreales are no longer seen, the days on wMdt they 
aught to have been perceived in higher lalitfides. Hilhertb hia 
predictions have been ALWAYsJinitid exact, but a singnlar ex- 
ception took place about two years ago. On the IWth Malvli 
1836, between eight and ten o'clock i-, m. in very clear weather, 
the magnetic needle in the observatory of Paris exhibited the 
most distinct movements, in consequence of which M. Arago 
had attTiounced that cm Aurora Borealis had taken place in 
the north. Hitherto this prediction had not been verified, 
and the English philosophers saw in this the ground of a 
grave objection. But Mr Dalton's letter actually contains 
the account of an Aurora Borealis which happened on the 29th 
March 1 826, exactly between eight and ten o'clock in the even- 
ing. This Aurora, whose height was not very considerable, 
(three leagues iilv understood it), formed avery large 
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arch (of three leagues extent and about as much in widtlj) that 
is to Bay, it presented all the conditions necessary to agitate the 
magnetic needle." 

Ill the preceding passage il is distinctly asserted as M.Ara- 
go's opinion, 

1. That the AuroraeBorcales, wAcrceer they are vbible, im- 
press motions on the magnetic needle. 

2. That the j\urorBe Boreales, wherever they are prevented 
from being visible by clouds, impress ^milar motions upon 
the magnetic needle. 

3. That the Aurora Boreales impress the same motions upon 
the needle, even when the needle is observed at places whet^ 
the Aurora} Boreales are never seen. 

4. That all M. Arago's predictions of Aurorse Boreales from 
the movements of the magnetic needle at Paris have been ful- 
filled, with one sing^ular exception^ which Mr Dalton's letter ■ 
has removed. 

We shall now proceed to examine the truth of these general 
propositions ; and if we do not entirely overturn them in their 
imposing generalities, we anticipate at least the thankg of oui' 
readers for having shown them the other side of the question, 
which is so completely concealed in the preceding communica- 
tion to the Academy of Sciences. 

There can be no doubt, as staled by M. Arago, that Cel- 
sius, Hiorter, Father Cottc, and Cassini, to whom we add 
Wargentin, and our celebrated countryman Canton, observed 
that the magnetic needle was often agitated duriiig an Aurora 
Borealis ; but we cannot agree with M. Arago, that such ob- 
safvaUons are a certain proof that they attributed tornagnetism 
the phenoviena of these aurorm. Two events may accompany 
one another even always, and yet they may not have to each 
other the relation of cause and effect. The agitation of the 
needle and the Aurora Borealis, may be the concomitaiit effects 
of a more general cause ; and this general cause may produce 
the one effect without producing the other, or it may produce 
both of them, or it may itself exist without producing cither of 
them. This, indeed, is the opinion of Mr Canton himself, 
^Lvho considers the Aurora as the light arising from the electrt- 
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city of the heated air, and who attributes the disturbance of the 
needle, not to the Aurora, but to the effect of the same heat, on 
the great terrestrial magnet, — a result whidi he has illustrated, 
by placing a needle under the influence of heated magnets. Mr 
Canton regards this opinion as strengthened by the fact, that 
the inhabitants of northern countries observe the Aurora to be 
remarkably strong when a sudden thaw happens after severe 
cold weather. This opinion is countenanced by the observa- 
tion of Mr Winn, recorded in the PhU. Trans, for 1774. 

" I believe the observation is new thai the Aurora Borcalis is 
constantly succeeded by hard southerly or south-west winds, 
(the warmest winds in this climate,) attended with hazy weather 
and small rain. I think I am warranted from experience to 
Bay constantlij ; for in twenty-three instances that hav6 occur- 
red since I first made the observation, it has invariably obtain- 
ed. The gale generally commences between twenty-four and 
thirty hours after the first appearance of the Aurora." 

The Reverend James Farquharaon of Alford, in Aberdeen- 
shire, who has observed the Aurora for many years, states the 
same opinion, that it precedes or accompanies westerly or 
south-easterly • gales. These views will receive a singular 
confirmation when we examine the observations of Colonet 
Beaufuy ; and we have adduced them, not as our own opinion, 
but in order to show that very competent j udges have believed, 
that the Aurora Boreatis is the cfi'ect of a cause which may also 
produce agitations in the magnetic needle, and that the two 
phenomena may co-exist, either occasionally or constantly, with- 
out the one being the cause of the other. 

We now come to a period when the variation of the magne- 
tic needle became tlie subject of regular observation. Colond 
Beaufoy, a name which will ever be venerated in the annals of 
English science, began at Hackney, near London, a regular 
series of observations, not only on the magoetical needle, but 
on the state of the atmosphere. He observed, with a delicate 
apparatus, the variation of the needle three times a-day. His 

• Wc suspect this to be a typograjihicnJ error for toiUh-weslerlj/, as ihe 
author in tb' . paragraph describes 3 line Aurora during « ai 

westerly gali 



Observations began in March 18m, and were, with the exception 
of 1816, continued till 1821, and the numerous agitations of the 
magnetic needle which he observed, were diligently compared 
with the state of tlie weather. All these observations have been 
given to the world, and by their means it is in the power of any 
philosopher to study the relation between the irregularities of 
the needle, and the meteorological or electrical phenomena of 
the atmosphere- He can compare these irregularities with the 
Auroras which took place between Hackney, (near London,) 
and Thurso in the north of Scotland, a distance of seven de- 
grees of latitude, in which a much greater number of Aurorae 
must have been observed than in the same distance of seven 
degrees which intervenes between Paris and Leith. As 
Aurone are almost always recorded in the English and Scotch 
magazines and newspapers, it would be useful to science if M. 
Arago would enler upon this examination. If he does so, the 
general result will be this ; He will find a certain number of 
the agitations of the needle accompanied with Aurora; Boreales: 
He will find a certain number of Aurora; which were not ac- 
companied with any irregular indications of the needle; and 
he'will find a great number of agitations of the needle which 
were not attended with Aurorfe, but which, as Colonel Beau- 
foy has stated, were accompanied or followed by squalls and 
gales of wind, principally from the southern quarters of. the 
horizon. 

We come now to M. Arago's own observations. In the 
Royal Observatory of Paris there is a delicate magnetic needle, 
the variations of which have, we believe, been carefully ob- 
served for some years ; but the series of observations which 
are made with it have never been published ; and though M. 
Arago is the editor of a monthly journal, and prints regularly 
all the meteorological observations made in the observatory, 
yet the Jar more important magnetic observations, upon the 
authority of which he builds theories and utters prophecies, 
are withheld from the public eye. At particidar times he ob- 
serves agitations of this needle, and he predicts that an Aurora 
, has happened in the north. At another time he reads in the 
[lish journals the account of Aurorse, and looking back to 
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bis nuRgnettcal observatJona, he finds that the needle was not 
" true to the pole." All this is very well so far as it goes ; 
but as M. Arago hasi established a hypothesis on the authority 
of these observations, and ns he maintains this hypothesis tritb 
so much keenness as to identify it with hia own reputation, we 
humbly suggest to him, that it is his duty as a man of science 
to publish these observations without delay. Some philoso- 
phers will thus be indulged with the luxury of prediction which 
he now monopolizes, while others will enter upon the more 
useful occupation of drawing up a list of all the irregular 
agitations of the needle, and classing them according to their 
magnitude or their duration, and of comparing them witU the 
Aurora Horealea which they have become acquainted with 
either by reading or by observation, and with the more strik- 
ing meteorological phenomena of the atmosphere. Until this 
is done, philosophers are entitled to regard M. Arago'a deduc- 
tions as little more than the special pleadings of a party in- 
terested in the establishment of a favourite hypothecs. 

In order to illustrate the force of these obscn'ations, we 
shall give an example of M. Arago's mode of reasoning ; 1st, 
when he has received information respecting an Aurora ob- 
served in Scotland ; and, 2dly, when he predicts the eKistenc'e ' 
of one from his magnetical observations. 

1. Dr Coldstream and Mr Foggo of Leith observed on the 
17th August 1825, at 10'' p. m. a display of the Aurora Bo- 
realis, which was " neither vivid nor long-continued, and pre- 
sented only the usual appcai-ance of that meteor." 

Upon examining his magnetical observations, M- Arago 
finds that there wus no agitation whatever in tite needle that 
evening, and it had then its ordinary position. But he finds 
that at half past eight o'clock in the morning, ]3| hours be- 
fore the Aurora began, " the declination of the needle was S 
greater than the mean of the month at the same hour. Here, 
then, the Aurora takes place at Leith on the 17th August, 
and it is admitted that during its existence the needle is still. 
This is no doubt a stubborn fact, but such is the ingenuity of 
hypothecs, I ra^ " suspects that this was the termina- 

tion of an A of the day." If the suspicion were 
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H^-jCoireot, wh^ was not the Aurorq seen ffom 1^ till 10'' ? liut 
^ even adaiittiog that it was the termination of an Aurorf) of the 
day, why did ijje magnetic needle at Paris not feel its ii:^ii- 
eniie on the evening of the 17th ? 

Another case of exactly the Game kind occurred on the 4lh 
November. An Aurora qf great beauty, with numeroua and 
very brigitt raya, appeared at Leith in the evening ; but the 
maguetical needle at Paris is then perfectly quiescent. From 
nine till two f. m- it was much agitated, and M- Arsgo again 
supposes that this " was most likely tlie remains of an Aurora 
of the day." 

2. We next proceed to a prediction which is tlius announ- 
ced : " In this same month of August, on the night of the 
81st, the morning of the 224, the night of the 36(A, and par- 
ticularly on the night of the 29th, great anomalies were ob- 
served in the extent of the oscillutions of the needle. On all 
these occasions the sky was I believe clouded at Leith. If not, 
and the Qhservers there did not see the Aurora, for instance, 
on the night of the 29th of August, we will be obliged to ad- 
mil that there exist other causes of wliich we are still ignorant, 
which excite considerable influence over the magnetic needle." 
" In reply to this remark," says Dr Coldstream,* " I may ob- 
serve, that the notes in our Journal of the state of the sky on 
the night of the 2l8t, and morning of the 9Sid, are not sati&. 
factory ; tlmi the night of the 9.Gth waa particularly clear, with 
bright moonshine, and that much cloud prevailed on the 29th, 
and so that had an Aurora existed we could not have seen it." 
Here, then, we have an agitation of the magnetical needle at 
Paris on^f days, the 21st, 22d, 26th, and 29th August 
1825, and yet Aurone, so far as we can find, were seen 
neither in Scotland or England. The night of the 26tli was 
parlictdarly clear, and though clouds prevailed on the 29th at 
Leith, yet the predicted Aurora, had it existed, might have 
been seen elsewhere, and must have been recorded. Before 
concluding this part of the subject, we may add, that an Au- 
rora, " which played with considerable briiliancy," vas se^ 
at Leith at 10'' p.m. on the 11th September, and we belie\ 
A • See this -Journal, No. x. p. 90. 



\ 



f 



196 On the supposed influence of the 

that there was no corresponding agitation of the needle at Paris 
on that day. 

Wo may now ask the candid inquirer after truth to compare 
these facta with the assertions made by M. Arago in his com- 
munication to the Academy of Sciences. Do they support the 
sweeping conclusions whicii are there deduced ? or do ihey 
not rather entirely overturn them ? 

Before we quit this part of the subject, we must notice a 
very inexplicable passage in the communication to the Acade- 
my of Sciences. In speaking of the agitation of the magnetic 
needle on the 39th March 1826, between 8 and 10 p. m., and 
of his own prediction that an Aurora Borealis had taken place 
in tlie north, M. Arago says : 

" Hitherto this prediction had not been ve^-ified ; and the 
Engiish philosophers saw in this the ground of a grave objec- 
tion.^ 

Now, we do not scruple to characterize this statement us a 
philosophical dream. The prediction was verted ; and the 
English philosophers took no cog^iizance of the matter whatever. 
The Aurora Borealis of the 29th March was as well known 
to every philosopher in England, as the battle of Navarino is 
to every politician. A long and ininute account of it was pub- 
lished in this Journal for April — June 18^G, by Messrs Cold- 
stream and Foggo*; and as M. Arago uses ^\^\sJlmmal\a his 
editorial capacity, it is strange that he should have overlooked 
a meteorological paper by the two accomplished meteorologists 
whose labours for 1825 had given him such high satisfaction. 

After M. Arago had uttered hia prediction, might we not 
have supposed that he would have searcli.ed with avidity every 
English journal for the evidence of its truth ; and might we 
not have expected his scrutiny to have been repeated with fresh 
diligence, when the English pbiloaophers brought grave objec- 
tions against his hypothesis from the want of an Aurora on the 
29th of March. On the contrary, M. Arago remains nearly 
two years in the belief that his prediction was unverified, and 
he peacefully submits to the grave objections of the English 

" See Meteure 'has made at Leith, in No, ix. p. 190. 



Juror a BoreaUs on ike Magnetic Needle. 197 

philosophers till 18S8, when Mr Daltoii kindly relieves htm 
from his dilemma, by sending him an account of an old, a well 

I JcRown, and now forgotten Aurora. 

|-. We now approach the period of sound inquiry, when the 
magnetic needle and the Aurora Sorealia are observed at the 
same time, and on the same horizon, by men who had no hypo- 
thesis to support, — who possessed the finest instruments, — who 
livedamong the very beams of the Northern Lights, — and whose 
attention had been especially directe'd to the subject now un- 
der discussion. 

During the different voyages of Captain Parry to the Arc- 
tic Hegions, the phenomena of the Aurora Borealis and of the 
magnetic needle were carefully observed ; and it is a most 
singular circumstance, that neither the needle nor the electro- 
meter were in the least degree affected by them, although they 
were often carefully watched, in order to ascertain this very 
fact. 

- Iti Captain Parry's third voyage, in 1824i-5, a most splendid 
Aurora was seen, which aciiuUlj/ shot its beams between the 
observer and the land, which was then distant only 3000 
yards ; — yet did this Aurora exercise no disturbing force on 
the magnetic needle ! 

" Our variation needles," says Captain Parry," which were 
estremely light, suspended in the most delicate manner, and 
from the weak directive energy, susceptible of being acted up- 
on by a very slight disturbing force, were never in a single in- 
stance visiblff aff'ecledby the Aurora;, which could scarcely fail 
to have been observed at some time or other, had any such 
disturbance taken place, the needles being viated every hour 
for several months, and oftener when any thing occurred to 
make it desirable." 

The observations themselves upon which Captain Party 
founds his conclusions are the most numerous, and we hesitate 
not to say the most correct, tliat have ever been published. 
They occupy nearly liOO pages in the fourth part of the Philo- 
sophical Transactions for 1826. Lieutenant Foster has given 
an abstract of the daily variations of one of the needles for the 
months of January, February, March, April, and May 1825. 
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In one column is the amount of the daily variation, and in ano- 
ther oolumn are placed all the Aurora; which were visible, so 
that we can compare the mean oscillation of the needles during 
a period when there were no Aurorse, with the mean oscilla- 
tion during a period when there were many Aurora?, and thn> 
obtain the united effects of groups of these motions. 
The following table will put this in a clear light. 
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These comparisons, which Lieutenant Foster Beems to have 
overlooked, present a very curious result. In place ofeaier- 
nsiTig a disturbing in/iueiice, ilte Aurora in the Arctic R^ions 
would seem to eiuerdae a sedative influence upon the needle. 

The observations from which this conclusion is deduced 
were made by seven difi'erent observers, Captain Parry, Xiieut. 
Foster, Lieut. Sherer, Lieut. Koss, and Messrs Crozier, Rich- 
ards and Head. " The needles were visited every hour during 
foursuccessive months;" and as Lieut. Foster observes, " when 
any extraordinary change appeared to be going on, the needles 
were more closely watched ; and every phenomenon, such as 
the Aurora Boreaiie, meteors, clouds, the kind and degree of 
Ughi, the mooTi's posOion, and the temperature within and 
without, were at all times carefully noted ;" * and he cou- 
tinues, " we have reason to believe, (hat on ito occasion were the 
needles in the slightest degree affected by tlie Aurora, meteors, 
or any other perceptible atmospheric phenomenon." "f* 

■ Phil. Trans. 1836, Part iv. pp. 7S, 78. 

t In speaking ofa motion of the needle on the^7th Mardi, Lieutenant 
Foster states, that there was no appearance of an Aurera; and he aclda in 
a note, " The A "iieTally appeared about N. by compass, extciuluig 

in an arch fton " i N. W., at an elevation from 10" 
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^B . Thai these observations and these results arc deoned of 1 

the highest value, and worthy of the highest confidence, by 
philosophers of the first order, is proved by the fact, that tlie 
Hoyal Society of London have rewarded them with their Copley 
medal for 1897, and in those eloquent and admirable addresses 
which their distinguished President, Mr Davies Gilbert, de- 
livered along with the medals, he has ranked among the most ' 
important contents of Lieutenant Foster's paper, the '* Re- 
JiUation of the supposed connection between tremors of the 
Needle and Aurora Borealis."" * -J 

We may now be permitted to ask the philosophers of every 
country, if they are disposed to set aside, as of no value, the 
Herculean -f labours of Lieutenant Foster and Captain Par- 
ry, and substitute in their place the responses which issue 
from the Hoya! Observatory of Paris, from a mysterious re- 
cord which only one eye is allowed to see, and upon which 
only one judgment is allowed to be exercised? Will they 
prefer the sweeping conclusions presented to the Academy of 
Sciences on the 22d of January, to the cautious inductions of 
the English navigators ? — and if they do, will their preference 
for these conclusions he increased, when they learn that M. 
Arago was long before in possession of the results of Captain 
Parry and Lieutenant Foster's observations ? 

It may be pi-oper to state, that a very able observer. Pro- 
fessor Kutfncr of Kasan, has observed a coincidence between 
Stations of the needle and Aurorse Boreales which appeared 
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with streamers sometiniee sjiooting towards the zenith. Al iimeg uhen it 
viai brightest, tliough not verj brillisnt during any part of the iv 
have frequently watched this nceiUe without ever hcing ahle to detect a 
change that could be ascribed to its infliieace,"— /"Ait jf'ram. 1826, Part h. 
p, 175, QQle. 

■ Addreites to ike Royal Societi/, Jfc. by Davies Gilbert, President, Sse. 
Lend. 1BS&, p. I6> It is distinctly stated that the medal is awarded 
for the "• observations and deductions" of Lieutenant Foster. 

+ The Preddent of the Royal Society justly remarks, " One h utterly 
astoniBbed at the magnitude of these labours, and at the accuracy and en 
milk which thc^ were amdncltd (as is manifest from internal evid«Kc) ii 
situation where ccmlbrt and ease were unattunable, and where peculiac 
, ditRculties presented themselvea at every atep.''-^Adre.wi, p. IS. 
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in latiuides more northerly than his own, and this fact has 
been triumphantly submitted to tlie Academy of Sciences as a 
confirmation of the views that we have been controverting. 
The opinions, however, which we maintain are not in the 
slightest degree affected by any such observations, the truth 
of which we have no hesitation to admit ; but even if a thousand 
observers on a thousand different meridians were to observe 
similar coincidences, they could only prove that certain AuroitE 
are attended with agitations of the magnetic needle, — a propo- 
sition of very different import from those which were submit- 
ted to the Academy of Sciences on the 22d of January. 

In taking a general view of the different facts lo which we 
have had occasion to refer, we may consider them in two points 
of view. 

1. If we regard it as proved, and we think there is no fact 
in physical science better established, that Aurorse occur which 
have no influence on the magnetic needle ; that a^tations of 
the needle take place when no Aurorje are seen ; and that these 
two phenomena sometimes appear simultaneously, — we must 
then view them as the separate though occasionally co-esistent 
effects of some more general cause. But even if their co- 
existence were not occasional but constant, this could never 
prove that the one was the producing cause of the other ; and it 
would still be as probable as before that they were both refer- 
able to a more general cause. What this cause is we do not 
pretend to know ; but it has been and is the opinion of many 
eminent philosophers, that both the luminous meteor and the 
developement of magnetical action may have their origin in 
ceruin disturbances in the electrical equilibrium of the at- 
mosphere- 

2. Although we should have been disposed, previous to the 
voyage of Captain Parry, to adopt the preceding views, yet 
the observations of this distingi.iished navigator and of Lieu- 
tenant Foster soem to have embarrassed the question witJi a 
new difficulty. In the two months during which 2S Aurora 
occurred, the mean monthly excursions of the magnetic needle 
on each ade o" ' ■ "an position was only 1° STf; whereas 
during the V* en there were no Aurora;, it was 
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almost exactly double, viz. 3° !& 41". If this difference, 
which is far too great to be accidental, shall be confirmed by 
future observation, it will prove that in the arctic latitudes, and 
in those periods which abound with Aurora;, the excursions of 
the magnetic needle are diminished ; while in our own latitudes 
the causes which produce Aurora increase the excursions of 
the magnetic needle. 

In the present state of our knowledge, it would be idle to 
speculate respecting these apparently opposite effects. Nume- 
rous accurate observations, made in different points of the mag- 
netic meridian, can alone furnish us with the data which such 
speculations require. On a subject involved in so much difficul- 
ty, and so far withdrawn from experimental research, it would 
be presumptuous to pronounce any rash opinion; and those 
who would fix us down to any dogmatical explanation, or 
shackle the freedom of discussion where every hypothesis must 
present so many vulnerable points, can neither be acquainted 
with the history nor imbued with the spirit of inductive 
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Art. II. — On the Elaalicity and Cliange of Volume of Me- 
tallic Strings while in a state of Vibration. By Baron 
Cagniabo de la Toua. * 

It is well known that if we draw out a plate of caoutchouc, it 
becomes thinner and noi'rower as its elongation is increased, so 
that in changing its form it does not seera to change its vo- 
lume, since it loses in one dimension what it gains in another. 
The same effect might be expected in metallic strings; but M. 
Cagniard de la Tour has proved, that if we submit a metallic 
string to a moderate elongating force, the diminution of its dia- 
meter is less than it ought to be if its decrease of thickness 
were exactly compensated by its increase of length. Hence it 
follows, that in drawing a wire, a sensible vacuum is left be- 
tween its molecules. 

' ThiB abstract of Baion Cagiiiard ile la Tour's paper is tranBlat«d ftum 
J.e Globe, Jan. ith 18S8. 
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M. Cagniard de k Tour is of opinion that the preceding re- 
sult can only be observed \n wires formed of substances suffi- 
ciently sohd to support the weight of the atmosphere, which 
necessarily tends to fill up the vacuities. 

In performing this experiment, our author took a metallic wire 
two metres (6 J feet long) and about one millimetre (l-25tb of an 
inch) in diameter, and he immersed a portion of it, six iiiilU' 
metres long, in water which held a glass tube of a very small 
bore. This portion of the wire displaced the water, and rais- 
ed it five millimetres in the tube. " Having then" says the Ba- 
ron, " adjusted this little tube as a tliermometric column on a 
lar^e vertical tube of glass, and sufficiently long to contain two 
metres of the string, I filled with water the whole apparatus. 
The inferior end was closed by a cork beyond which the lower 
end of the cord projected. This end was fixed to a bit of 
wire driven into a piece of wood which supported the whole, 
and the lower extremity of the wire was rolled round a cyliu' 
der, by turning which the wire could be stretched at pleasure."" 

When the wire was lengthened, so as to be drawn six mil- 
limetres beyond the small tube, the descent of the column of 
water, in place of being ^oe millimetres, as it should have been, 
had tile diminution of its diameter compensated its increase of 
length, was only from 2J to S^ millimetres. This experiment 
several times repeated always gave the same result. 

Wishing however to know what would happen if he went 
beyond the elastic amplitude of llie wire, he drew it out six 
millimetres beyond its primitive elongation ; but in this case 
the descent of the water in the tube, which ought to have been 
a little less than in the first experiment, on account of the 
diminution of the diameter produced by its first extension, 
was, on the contrary, greater, and approached very nearly to 
fi)ur millimetres, because, says the author, " the wire having 
been in some degree forced to draw itself like a substance 
which is ductile but not elastic, there is in this case a greater 
compensation between its elongation and the diminution of 
this diameter, 

Baron Cagniard de la Tour proposes to submit ^o iamilnr 
triab rods of f other elastic substances, but by a 
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of a process in which the extremities will not project beyond 
tl]e apparatus. 

It would doubtless be curious to demonstrate that aonorouB 
bodies of hard substances, like glass, bell-metal, Sic. not only 
change their form in vibrating, but very sensibly increase 
or diminish their volume, nearly in the same manner as if they ' 
were heated and cooled alternately, which would explain how 
these motions may produce molecular sounds analogous to 
those which liquid phosphorus emits when placed upon a bass, 
and in the act of becoming solid ; and it might perhaps fur- 
nish some new data for explaining why the sonorous effect of 
solid bodies loses its intensity when the bodies are freed from 
the pressure of the atmosphere. 

The same results might perhaps furnish also a new argu- 
ment in favour of the theory by which our author explains 
how the sound of vibrating bodies arises principally from the 
shocks of the molecules propagated in the ^r like the noise nf 
a musical hammer, rather than from their atmospheric excur- 
uons. 



Art. Ill,* — On the singular Effects of two Strokes vfL%ght- 
nhig upon the vessel cali&l ike New York, while aailing 
Jrom Limdan to New York. By the Reverend William 

SCOBKSBY. * 

DcRiNG the passage of the ship called the New York from 
London to New York, a voyage which she generally perform- 
ed in twenty-five days, a stroke of lightning overturned all the 
partitions without exception, but no person was hurt. The 
vessel was deprived of its conductor. 

The next day the Capt^n, dreading another storm, had 
placed a conductor upon the main-mast. The lightning 
struck the rod of the conductor, and melted it entirely ; it al- 
so melted the iron conductor, which fell in drops into the sea. 
Almost all the passengers had observed the water of the sea 
sink down in a distinct manner, in a certain space round the 
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point where the electrical torrent had entered the ocean. The 
rod of the conductor which was melted was four feet long by 
five inches and a-half in diameter, and the iron conductor was 
three-tenths of an inch in diameter. It was evidently t430 
small, {in France they always make their conductors thicker.) 
An excellent chronometer, whose error never exceeded the 
tenth of a second in twenty-four hours, was so much derang- 
ed by the stroke of hghtning, that it was accelerated thirty- 
four minutes. 

The cause of this error was perceived in London, where it 
was ascertained that all the parts of the instrument had ac- 
quired a great degree of magnetism, in such a manner that its 
general motion depended very sensibly upon the position which 
was ^ven it. 

The second stroke of lightning, like the first, killed nobody; 
and it is a singular fact, that it even performed a very remark- 
able cure. A passenger, very old and overgrown with fat, was 
so much palsied in his limbs, that for three years he had never 
been able to walk altogether above half a mile ; since be em- 
barked, he had never been seen to stand up for a single instant. 

After the discharge, which took place near the bed where 
the poor cripple was sleeping, they observed him with asto- 
nishment rise and walk to the deck, where he continued to pa- 
rade for a long time, as if he had never been ill. At first he 
lost his senses, but this mental affection did not last long, and 
Uie cure is complete. This person, who was formerly paralytic, 
having continued to walk with ease all the rest of the voyage, . 
had the entire use of his limbs when he arrived, and he tra- 
velled on foot from the place where he disembarked to his 
own residence. 

All the knives and forks of iron which were found melted 
in the ship had act^uired magnetic power. 

The effects produced upon the magnetic needles were very 
remarkable. Although they were all in the same room, the 
lightning produced upon them very different effects. In some 
the magnetic action was augmented, in others it was diminish- 
ed, in some it was destroyed, and in others the poles were re- 
versed. 



H AnT. III. — On the Cold Caves of the Monte Testacdo at 
^m ' Rome. By a Cdbbesfonoent. 

Happkning recently to notice in the tenth volume of the 
Edinburgh Philosophical Journal, some remarks on the causes 
of the remarkable coldness of the cellars in the Monte Testac- 
cio at Home, I was surprised to observe that the ingenious 
author of that paper denies the influence of evaporation in pro- 
ducing that cold, — an explanation which I have always under- 
stood to be deemed so generally satisfactory, that, duringa late 
residence in Home, I did not think of investigating minutely 
this remarkable phenomenon, which neglect I now extremely 
regret. 

Some mistakes in the data and misconception a of the locali- 
ties shown by your correspondent, induce me to offer some im- 
perfect remarks towards defending the iht-ory of evaporation, 
and to lay before that gentleman a few hints for the correction 
of liis observations, to which no one will be more able to apply 
the rigid mathematical investigations which he has elsewhere 
so successfully employed. Indeed, the science of hygrometry 
has lately received such an accession of accuracy, and such ex- 
tension of hmits, that I found my inquiries more difficult and 
minute than I at first anticipated; and I shall state my obser- 
vations with greater brevity than I at first proposed, as I am 
not so familiar as I could wish with the modern refinements of 
this branch of meteorology. • 

Saussure found the temperature of one of the cellars, July 
1, 1773, to be iif , and of another li", while the external air 
was at 78°,!. Now, (says the author of the article in ques- 
tion,) as a cubic inch of air at 78° can contain ,005878 of a 
grain of water in solution, and at il" only .002032, the degree 
of dryness in the external air must have been If?", or .346, 
(saturation being — unity,) := 23° Deluc's hygrometer ; " a 
degree of dryness," he adds, " which is seldom observed except 
in high latitudes ;" and a httle before remarks, that a slate of 
perfect dryness can rarely occur at Rome. On this I have tti 
observe, '\st. That the present is a cerj/ extreme case; and we 
may assume the atmosphere to have been in a state which 
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" seldom" and " rarely" occurs at Rome. That ihis was so, 
the following observations, taken from " LumsdeiCs Antiqui- 
ties of Rome^ which afford an uncommouly parallel instance, 
will easily show : 

August 26, 1762. 

On the ground at the entrance of the cellar, 

Four feet from the ground. 

Top of the cellar, 

Half way from the door to the farther e.\tremity, 

seven feet from the ground, 
On the ground, ... 

Farthest extremity seven feet Jiigh, 
On the ground, 
Estemai air in the shade, 

The reputation of Saussure prevents us from a moment 
doubting his accuracy ; but the external temperature being al> 
most exactly the same, and the internal so much higher, proves 
that his was an extreme case. But, 3f/, .S46 is given as the 
required degree of dryness, (though we shall presently see that 
the author has not stated !iis argument in the strongest light,] 
and I by mere accident have the means of proving, that a 
much greater dryness does sometimes occur at Borne. Whilst 
examining the meteorological diary kept at the Collegia Ro- 
mano, for the purpose of comparison, shown in my paper on 
the Horary Oscillations of the Barometer, I kept a note of se- 
veral of the maximum and minimum results. For 1826, 1 
found the maximum of the hygrometer, August 8th, 55°, and 
minimum, November 5lh, 0°. For February 1827, the range 
0' — +8°. The head of the column for the hygrometer is en- 
titled, " Igro. a Cap," which, without the possibility of doubt, 
nteans " Igrometro a. Capello," or Saussure's Hair Hygrome- 
ter. It is, however, evident, that the 0° or zero indicated per- 
fect dampness, not dryness, as is usual ; but that this is Eoni&- 
tlmes done with common hygrometers, we have the testimony 
of the author ' ' 'f, » after mentioning the common arrange- 
ment. " S ' owever, reverse this order, and place 
the zero at e, — a practice which cannot fail to 
• J vdia. Art. Hyc 
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l.}ead to mistakes 'm recording the indlcaiijn of the instrumenL" 
In this case, therefore, 5-5° indicates on the common scale 43' 
from dryness, and 48°, 52°. Now, 45° of Saussure is equiva- 
lent to .2413 parts of saturation, (see the above quoted arti- 
cle,) a degree of dryness very much gfeatei- than .346, which 
it was thought could not be counted upon. 3(i, The influence 
of the localities, as well as of the latitude, in altering the hy- 
grometric state of the atmosphere, does not seein to have been 
sufficiently considered. The writer of the article before ua 
elsewhere observes, * that " the quantity of moisture mechani- 
cally combined with the air over different regions, must de- 
pend, in the Jir^t place, on the mean temperature ; and, se. 
condhf, on tlic presence of a sufficient quantity of water at the 
surface of the earth, to afibrd an adequate supply of moisture 
to the atmosphere by evaporation," And though he observes 
that such dryness as .346 can seldom occur but in northera . 
latitudes, he elsewhere remarks, \ that the distressing effects 
of the Sirocco and Simoon arise from the power of their eidra- 
ordinary dryness aa the human frame. That this does not hold 
with regard to the Sirocco in Italy, my remarks. No. xiv. 
p. S63, sufficiently prove, which is evidently owing to tha 
crossing of so large a portion of the Mediterranean. But an 
extremely dry cold wind comes from the northern quarters 
called the " Tramontana," which prevails in winter, and with- 
out doubt lowered the hygrometer in February to such a de- 
gree as was stated above. Besides, if we consider the situation 
of Rome, we shall not be surprised that iu summer the wind 
should be excessively dry. Sterile arid deserts surround it on 
every side from twelve to at least eighteen miles distance ; and 
towards the north particularly, whence the dry winds un- 
doubtedly blow, the plains are extremely extensive, flat, and 
.barren ; abounding in every direction with small vulcanic rising . 
grounds, composed of ashes, breccia, tufa, and pozzulana, than 
which few substances show more avidity for moisture. Shall 
we then wonder that Rome frequently labours under excessive 1 
drought ? The copious streams of delightful water which sup, 
ply fountains in every street and square of iho eternal city 

*" ■ Ediabttrgh Encyda/Mdia, Art. Physical tiiio^ii.iFLiv, p. S08. 
'f 't'Ubi lupnt, p. 505, 
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are brought by aqiieductB from distances of from fifteen and 
eighteen to twenty-four miles, all beyond the confines of the 
Arid Caoipagna. 

Let us novr turn to the little mountain itself, which has sucb 
a situation. It is no ^gure of speech to say that it is com- 
posed of broken pottery. It is literally and entirely so, without 
a particle of earth between the fragments ; and in only a few 
spots on the outside is there a finger's breadth of soil deep to 
permit a stunted grass to grow, and a few coarse weeds which 
extend their roots into the iragments. Some excavations in 
the sides for mending the roads, permit us to see that its inter- 
nal structure is exactly as I have described, and so loose, that, 
if you move a small morsel near the bottom, a whole avalanche 
of the necks, bottoms, and handles of Amphorw descend upon 
you. The hill is about 160 feet high, and 590 paces, or nearly 
a third of a mile in circumference. It is evident that the 
weather must have complete access through the hill, and hence 
it follows: l#i, That the pots will imbibe and retain the rain 
water which falls in enormous torrents in winter ; and, 2d, 
That the wind must have a pretty free access between the cre- 
vices of the fragments. With regard to the cellars tliemselves, 
theonewhich I entered extended, Isuppose, above fifty feet in- 
to the hill, nor did I observe that the wind came from any par- 
ticular funnel or chimney prepared for it, but rather appeared 
to proceed from the sides of the cavern on all hands, which 
were so loose and full of crevices as to require to be artificially 
supported. Saussure expresses himself of the same opinion : 
" Cet air vient lui-meme des interstices, que laisscnt entreeux 
les debris d'urnes, d''amphores et d'nutres vases de terre cuite, 
dont cette petite inontagne paroit cntierement composde." 
Now, if we attribute the effect entirely to evaporation, the case 
seems to stand thus : The exterior air in a state of great dry- 
ness enters the mountain laterally, passing through it with per- 
fect freedom, and at the same time acquiring with avidity the 
humidity presented to it by innumerable surfaces of baked 
clay, which have already been thoroughly wetted by the rain 
to the very cp " 'he mountain ; hence the air must in all 

cases reach o xt dampness before it reaches the 

caves ; ihere^ ion of temperature depends solehf 
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on ihe drynesE of the air when at the external teuiperatiire, 
I not when it is reduced to tlie mean teniperaiiire of the 
place in the interior of the hill, because there it will always be 
) oaturated. What the mean temperature is, has, by the errors 
'f both of the writer and the printer of the article before us, been 
f nost erroneously stated. " A quantity of loose materials," it 
aid, *' whose meau temperature cannot be less than 46°." 
I And in a note : " The mean temperature of Rome is, accord- 
I Hig to Humboldt, 4i5°.9 in winter, and 55°.2 in summer." 
\ .Puzzled by such a mass of mistakes, I referred to the original 
passage in the Edinburgh Ennfclopadia, Article PnyaiCAL 
Geography, where I found the mean temperature atill called 
46°; but Hnmboklt's summer average, 75''.2 instead of 55°3, 
giving the real mean temperature 60°.6, which I know from 
experiment to be very exact ; this, therefore, is the real mean 
temperature of the materials. Id Saussure''s most extreme ex- 
ample, the case is, that air of a certain degree of dryness, and 
at the temperature of 78', moistened to humidity with moisture 
of the temperature of 60", produced a cold air of 44°. This 
is a case too complex to be solved by the common hygromelric 
formulie; I therefore undertook the following experiments, not 
with the hope of a complete solution of these delicate inquiries, 
but to obtain such general facts, as to give to the case in ques- 
tion an approximate estimation of the truth. The experiments 
themselves are in some measure similar to those of Saussure, 
(though I bad not them in my eye at the time,) but are con- 
ducted upon more distinct principles, and by more precise data. 
I. The room in which my first experiment was made had, 
at the beginning of my operations, a temperature of 59fl, but 
at the end had risen nearly to 62*", and in both cases the tern- 
perature of a thermometer with a moistened bulb was 55°, 
The air was both hotter and drier, therefore, at the conclusion ; 
but we shall take the temperature at 61 as an average. We then 

have for the drynessof the apartment, 'y^iy^ — y jj^ __ i -^' 
iu this case, supposing the barometer at 30 inches, as it was 
nearly; /61 —^^^^^y "e obtain .0021893 grains in a 

• Ed. Encff. ArL Hychomethv, .J8S. 
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cubic JDch, and a degree of moisture (saturation being expn 
by 1.000) of ,626. I then caused ihe iron-pipe of a paii 
IowbA, Plate IV. Fig. 1, to pass through an earthenware cyliD- 
der BB, to which it wa? firmly attached, and the interstice was 
filled up with sand. TliemuzzJeof the bellows and its case was 
' then heated, till the temperature of the air which issued from the 
mouth on working the bellows was 80", and it was then placet! 
touching the lower orifice of a large glass jar C, having a wide 
open neck I) ; in the bottom of the jar were placed fragments 
of pottery, moistened with water, at the temperature of the 
room. A thermometer E, was suspended among the pots, just 
at the lower tubulature of tbe jar, so that the bulb was only 
about three inches distant from the orifice of the bellows; these 
arrangements having taken some time, the heated stream of air 
was somewhat diminished in temperature. The bellows hav- 
ing been worked for some time, the thermometer (which had 
its bulb covered with paper and thoroughly moistened) was 
stationary at 59.5- When the experiment was finished, the 
stream of heated aJr was 74J ; the air at the top of the jar, 
shown by the thermometer F, was 66°, and among the pots 
62°, to which the air of the apartment had now risen. 

II. It then occurred to me that the experiment might be va- 
ried in a more just manner. The air of tbe room was 62°, A 
moistened thermometer fell lo 65°; hence the grains of moisture 
in a cubic inch were .0092631, and the ratio lo saturation .627j 
or almost the same as before. The stream of heated air pro- 
duced in the same manner, but very equably, was 81 J°. In- 
stead of using the jar, it was made lo pass through a porcelain 
tube soaked with water, about eight inches long and half an inch 
in diameter, and at the farther end from the bellows was placed 
the thermometer, moistened with water, at 62°. When the bel- 
lows were worked, it fell to 60, or about half a degree higlier 
than in the last experiment, the stream of air being at least i° 
warmer. 

III. To take the simplest, and perhaps the truest, view of 
the ease, on an after occasion I caused a stream of air, heated 
to 80°, to fall directly on the moistened bulb, placed at the 
distance of on" ...k„g from the muzzle of the belh 
and by a sepa ^, drops of water at 64°, fell 
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gularly at intervals upon the thermometer. The temperature 
of the room was 6i°, and a moistened thermometer fe]l to 51°. 
The grains in cubic inch were .002563,5, on the degree of dry- 
ness .668. The heated air was at rirst 81°; and, after a con- 
siderable time, had fallen only iwo degrees. Tlie thermome- 
ter became stationary at 59°. By making the proper propor- 
tions, I find that the dryness of the heated stream of air ia 
these three experiments, using the mean temperature of 77°, 
8IJ°, and 80°, was respectively .482, .347, and .411. 

Now, the results of these experiments go to prove, \st, the 
circumstance which I have already insisted on, the small im- 
portance of the state of the air within the mountain, or at 60^ 
Although the temperature of the room varied from 59J to 64, 
the final results are all within the limits of 59 and 60, because 
the condition of the surrounding air is always that of satura- 
tion; and a difference of 5° in the temperature of the humidity 
applied, (which is the most important agent,) gives no sensible 
alteration. The differences of result are solely owing to the 
change in condition of the hot stream of air applied. They can- 
not be ascribed to the different forms of the experiments ; for i 
it is sufficiently evident, tha(, whether the ihermometer be I 
umply applied to the direct blast of air heated to the high de- 
gree of 80°, and the reduction of temperature left to the simple 
coating of the moistened bulb ; or whether the air reach the 
moistened bulb in a state of saturation, and surrounded by 
pots, which contribute to cool an atmosphere rdund it, as in 
the first experiment ; or as in the second, whether the air 
reaches it already cooled down to the circumambient tempera- 
ture, and loaded with moisture, the difference of result is 
wholly unimportant. In the second place, these experiments 
prove the influence of having the humidity which moistens the 
surfaces, over which the hot air passes, of a temperature con- 
siderably lower than that of the air itself, which is the sole 
effect which I am disposed to attribute to the comparatively low 
temperature, (that of 60%) which undoubtedly exists within the 
mountain. For let us take the case of the third experiment, 
and find what coolness would have been produced by air of 80" . 
H^ impinging on a surface moistened with water at its own tempe- ^^^H 
^R rature; or rather in this case, what dryness was required in the ^^^| 
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air at 80° to reduce the temperature to 59°, as it did in tliat 
experiment. This U solved by the forDiula above quoted, which 

in this case becomes 8Q;'" — ]^Ci~Z.~m~^ whence we have 
l.OOH — .6195 = S819, and as 10014 : 6S39 : ; 3819 : 2379, 
or .002379 grains in a cubic inch, and ||Jg = .381, the ratio 
to saturation or dryness the air would have required to have 
had, instead of .411, as we found above that it really had, 
which shows the smaller degree of dryness that was necessary 
in this case tlian in the simple one ; and the difference would 
undoubtedly have been greater had the formulEe been appli- 
cable to both cases. 

What the value of this reduction of temperature would be, 
owing to the coolness of the humid medium, when the result- 
ant temperature is only 44°, as in Saussure's case, I do not 
feel myself able to pronounce ; but my "experiments show that 
it must have an effect probably of several degrees, suppose of 
four. In that case, the means of reducing the temperature to 
48° would be all that was required by ordinary evaporation. 

Having attained this point, it is still evident that we can 
hardly admit quite so great a stretch of evaporating force as 
this requires; but nature, I must observe, has extended me- 
thods of operation, hke a great series, of which our experi- 
mental knowledge reaches only to a few terms. Though we may 
understand, in the main, the plan of any particular operation, 
yet all the combining niinutiie, the effects alternately augment- 
ing and augmented, have only their proper scope in her great 
scale of action. 

" Mazes intricate, 
Ecctntric, inlervolveil, yet regular 
Then most, when most irregular tbey Eeem." 

One circumstance, the temperature of the moistening water 
is liable to be cooled to a much greater degree than we have 
yet considered, and in some respects, I may say, to an almost 
indefinite degree. Let us review the steps of the process. 
Air highly dried, and at the temperature of 78% enters an 
enormous mass of aggregated materials, — a mass so large, that 
not only is it r ■rnu^hout at the mean temperature of 

the areaof soil ilaced, 60", but, being completely 
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imbued with moisture, the air of the atmosphere being aup- 
poscd at the dryness to saturation of .938, is instantly reduced 
to astate of saturation; and, in thejirst place, to a temperature 
of 54°, (by formula ;) but also to a point several degrees lower, 
because the moisture contained in the pottery had a tempera- 
ture of 60° instead of 78°. As the current forces itself inwards, 
and constantly reduces to dS" or 54° the tiles and fragments 
in the interior, which by and by assume the same temperature, 
and about the middle of summer may produce fresh evapo- 
rative force, as the heat of the sun may have prevented the 
full acquisition of humidity in passing through the outer 
stratum; and as we approach the centre of the mountain, 
these causes will always increase in rendering the moistening 
agent of a lower and lower tenijwrature. It is the vast bulk 
of the hill which must necessarily produce more powerful and 
extended effects than our petty experiments and minute rea- 
sonings can enable us to judge of; and in some extreme cases 
may produce a cold of 41 or 45. Saussure, in his account of 
the Monte Testaccio, has treated the subject not very philo- 
Bophically, particularly when he considers the evaporative force 
the same at ail seasons, which arises from the obscurity of hy- 
grometric science at that period ; and I think it may be ques- 
tioned how far even its present state can admit such extended 
mathematical formiilre as are now applied, and which I have 
so much employed in this paper. Be it ever remembered, that 
these _/Dr«iute a.TeJbunded merely on experiments on a small 
scale, which must ever give more partial and incomplete re- 
sults, (though they may agree well with one another when 
made under similar circumstances) than in the vast operations of 
the example before us. Saussure, however, states one impor- 
tant fact, that he considers the observations of the Abbe Nollet 
in 1739, and therefore by analogy those of Lumsden in 1762, 
as strictly comparable with his own. The former found the 
temperature. Sept, 9lh, when the air was ISJ", to be 53^°; and 
the latter, Aug. 26th, with the air at 79°, to be 54J°. To ac- 
count for this rise of temperature at the end of summer, he has 
an unsatisfactory theory of capacious, cool, and dry caverns; 
but we are able to account for it in an instant, either generally 
^L l^ the setting in of damp weather, or particularly by a simple 
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change of wind. For were the wind to wheel from the N. E. 
to S. W., I have very Jittle doubt thai next day the tempera- 
ture of the cellars would be found to have increased. &o com- 
paraliveiy moderate a heat as 78° at Rome, in the middle of 
summer, may well be supposed to arise from the " Tramon- 
tana," after crossing the extent of the Campagna, which in 
winter blows such a dn/ chilling blast. We have already ob- 
served (p. 206) that in February 1827, Saussure's hygrometer 
stood at 53°, or in the ratio to saturation of .294'. From my 
own Meteorological Journal, I find that in IS days out of the 
S8, the wind was from the northern points, and on nine more 
it was variable ; whereas in the 31 days of January it blew only 
eight days from those points, which may be considered a suf- 
ficient illustration of the fact. I have only farther to add on 
this point, that there is another and most legitimate source of 
coolness we have not yet noticed. Lumsden's observations 
sufficiently prove that a current of external air enters by the 
top of the door of the cellars ; ia cooled as it proceeds inwards ; 
joins the cool air of the mountains ; and comes out by the bot- 
tom of the door,* Now nothing can be more evident than 
that, as the interior of the caves are saturated with moisture in the 
coolest state, which all the circumstances we have before con- 
sidered could reduce it to, that is, from 45° to 50°, a new 
quantity of diy external air comes upon it in that state, and 
must experience a great reduction by being moistened vrith 
such cool humicUty. It is this new air which fills the caves, 
and which creates the currents. It is necessarily i^ which has 
its temperature taken ; and it must necessarily be coolest at the 
bottom of the back of the cellar, as Lumsden found it, (see 
page 206.) This gives the concluding touch to the reduction of 
temperature, and is, I have no doubt, sufficient to produce 
even that cold which Saussure observed ; and all the other 
cases on record will be easily solved by it. 

In concluding these remarks, which have swelled so mtidi 
beyond my original intention, I may be allowed to remark, 
that if it is thought by any that I have not made good the 
point I have nronosed ; that the certain determination is only 
what ex ten f iits on the spot can give; and that I 
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I liave endeavoured, as naturally as possible, to combine wlia^H 
hypothetical and even speculative reasoning was necessary, i 
those facts which a knowledge of the localities, an attentive i 
aideration of the subject, and the results of several e\periment».,J 
enabled me to lay down ; and though it may seem like a '* re- ' 
ductio ad abiurdum^'' that it seems impossible to explain the. ; 
phenomenon in any other way, even the gentleman whose sen-- 1 

^timents I have ventured to oppose, after conceiving he ha»" I 
proved, that to evaporation " no part of the effeci can be as- 
cribed, " is compelled to come to the conclusion, that " it is difJ j 
ficult to eonceive in jchat other way the temperature could be i 
reduced so low as 44"." Allow nie farther to add, that that ' ' 
philosopher's theory of ice caves is quite insufficient to explain-' I 

»the coolness observed by Saussure in Ischia and at Terni, • 
which he supposes to arise from crevices which descend froin*^ 
.the higher regions of the mountains. The mean temperature ' I 
of the ladtude of Ischia is about 62°; and as the height of the 
TEry summit of the island is only between 1800 and 2000 feo^^ 
the reduction of mean temperature at the top will only \^\ 
about 6° or 56" ; whereas Saussure found the grotto 45^°, and'" 
was assured that it was stilt lower in summer, which, from thefl 
analogy of the Monte Testaccio, we may naturally suppose.'' 

t Nearly the same remarks apply to the example at Terni. 
The theory which ascribes the coolness of the Monte TeB*,4 
taccio to certain salts distilled from the pottery, may, I think,' 
be set at rest by the following experiment : — I took 160 grains 
in powder, taken from a portion of an Amphora brought from 
the hiil itself, and boiled it with three ounces of water for some 

(time; I then threw ii on a filter, and took a portion of the pure 
liquor, adding to it a decoction of litmus ; but no change whaler ^ 
ever on ihe colour of the litmus was produced. I then addedr4 
a little sulphuric acid, but not the smallest symptoms of prowV 
cipitation appeared. I next took another portion of the supepi^ 
natant liquor, which I found had no taste, except a very slight g 
one of clay, or earthy matter, which, of course, arose from || 
minute portion of the terra cotta remaining in mechanical mix! 
tnre with the water. I evaporated it to dryness, but no salin 

■ residuum, appeared. Something, howevw, being visible in the" 

■ * Mentioned in the Fhitoiophkal Joarnal, viii. 13- 
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bottom of the small earthenware evaporating dish, I treated it 
with a small quantity of litmus, which appeared to liave its 
tint extremely slightly reddened. To ascertain the presence of 
any of the stronger acids, I added a little carbonate of ammo- 
nia, which produced no action whatever. These rude trials 
render it probable that none of those saline matters usually 
employed to produce cold occur in the terra cotlu of the 
Monte Testaccio in any sensible degree. 

The coolness of the cellars renders the wine preserved in 
them extremely agreeable in such a hot climate as that of 
Rome ; and many of the town's people go out to the Monte 
Testaccio to drink it in full perfection. The Abbatc Venuti, 
in giving an account of the hill, seems as if he spolvc con amofe 
of its effect on his favourite beverage. " Ha questo montc 
una mirabile proprietA," says he, " ed e, che nell' estate esce 
da questi frammenti nella parte infima quando siano ben dis- 
posti, un vento freddissimo, e perct vi si sono fatie d'intorno 
piu sotto stanze e grotte al piano del terreno di fuori con ca- 
panne e Spartamenti, nelle quali viene U vino fiotabilmenie 
rinfrescatoJ'' /\ 



Art. IV. — Obaervations ow the Formation of Ice in India, 
in a Letter from Davio Scott, Esa. to Geokgf Swinton, 
Esq. Calcutta. 

I HAVE received your letter, with Dr Brewster's enclosures, 
at a, lime most opportune for giving you what information J 
possess on the various subjects which he mentions, having 
been for the last week enjoying the delightful climate and 
scenery of the Cossyn mountains. This pan of the country 
is much higher than the Jyntah territory, I should think near- 
ly 4UO0 feet above the plains ; and the climate is proportion- 
ally colder. The thermometer is now, (10th November,) at 
noon, 63° in a small hut, and this morning the grass on the 
low grounds was covered with hoar frost ; and ice one-third of 
an inch thick was produced in vessels placed upon straw. The 
subject of artif <1ation is one which seems to be more 

imperfectly ut entific men in Europe than al- 
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most any other. Theold story of evaporation beingat thebottom 
of the process, and porous pans being necessary for its success, 
IB repeated by one author after another, although nothing 
I can be more erroneous. In respect to the first, it seems sufB- 
aent to observe, that, when ice is produced in temperatures 
above the freezing point, a plentiful deposition of dew is al- 
ways going on, which seems to be altogether inconsi^^tent with 
the idea of the air being in a state capable of receiving fresh 
accessions of moisture. I have also found, by repeated experi- 
ments, that ice may be produced, although a thin film of oil 
be spread over the surface of the water ; the latter being con- 
tained in glazed plates, which indeed answer much better than 
the porous pans of the country, the ice in them being inva- 
riably thicker, and the water, when it does not actually freeze, 
somewhat colder than the similar contents of porous pans placed 
in exactly the same situation. The fact is, that the natives 
vise pOTOU3 pans from necessity, there being no other descrip- 
tion of crockery ware manufactured in the country ; but so 
well are they aware that the porosity of the vessels is of no ad- 
Tantflge, that they usually rub them wjth grease for the 
purpose, I was informed long ago, of more easily extracting 
the ice; — but also, I now fancy, because it must tend to 
faciHtate the process, by keeping the straw, upon which they 
are placed, in a perfectly dry and non-conducting state. 
The only author llial I have read, who has treated this 
subject properly, is Dr Wells in his Treatise on Dew. I 
have repeated many of his experiments, and sometimes with 
angular results. On one occasion, a turban being suspended 
across the ice pit, three feet above the pans, it, as it always 
does, prevented the formation of ice in those immediately un- 
der it; and in several which it only partially covered, ice was 
formed on the half of the water out of the perpendicular line, 
while that immediately under the turban was fluid. Two 
strings crossing each other, and placed at a less height above 
a pan, will also divide the ice into four quarters ; but it is ob- 
vious that these residts will not always be obtained ; for if the 
temperature be rather lower than would be necessary to ireeze 
I tile water, supposing no impediment to exist, the whole may 
€ frozen although partially covered; and, on the other hand. 
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if just EufBcient to freeze llie water under the most favourable 
circumstances, the contenta of a vessel not fully e^iposed to 
the influence of the sky may remain fluid throughout. I have 
never found it practicable to make ice (operating, however, on 
asraatl scale) when the temperature exceeded 4P on the level 
of the pits; hut on such occasions the temperature is much 
higher at some distance from the ground, and I have found a 
series of bottles filled with water, suspended from a mast of 
about seventy feet high, to show an increaseof about 1" for every 
ten feet in height. Sir H. Davy is therefore right in saying that 
ice may be made when the thermometer is above 50°, if lie 
allude to the upper regions of the air, or hills of moderate 
height ; but, as I have already said, it cannot, according to my 
experience, be made wlien the thermometer, suspended at the 
distance of three feet from the ground, on the level plain, 
stands at above 41°. I wrote a letter on this subject to Mr 
Colebrooke some years ago, of which, I believe, I can sliil send 
you a copy. My experiments extend to the height of 3100 
feet, at which elevation, on a delac/ted mountain, the tempera- 
ture of the air at sunrise is several degrees higher than it is in 
the plain of Bengal. I sliouJd like much to hear of this experi- 
ment being repealed, or of its having been already tried in 
some of the colder countries, where I suspect the same result 
will be obtained in the winter season with a clear sky, andj^ 
day-break. ^H 

NuNGKLOW, \Oih November. ^| 



Akt. V. — Memmr on the Horary Oscillatums of t!ie Baro- 
meter at Rome. Communicated by the Author. (Continued 
from p. 1S9.) 

The observations being reduced into the above tabic, it re- 
mained to be considered how the actual results would be most 
simply and accurately elicited. Had the observations been 
complete for every hour of each day the means for each hour 
in inches would have given the desired products; but as v- 
find them unequ " "itered through dittercnt days, they a 
BO strongly afl'e Ve positive height of the roercu 
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might be at different times, that the most erroneous results 
would have been obtained. For instance, suppose the mean of 
six observations at nine o^clock to be 30.000 on days when no 
observations at ten o^clock had been made; and again, that 
after a month I find the mean of six observations at ten to be 
30.500, 1 would note half an inch for the horary variation, be- 
cause the radical height was less at the former than the latter 
period. I therefore resolved to take the daily difference from 
some standard point, which, though liable in some degree to the 
same objection from the inequable fluctuations of the barome- 
ter, yet I expected that the combination of a sufficient number 
of observations would neutralize these irregularities. I resolved 
to employ 10 m. as the standard, the instrument being most 
regularly observed at that hour. I have since found that Cap- 
tain Sabine uses the maximum for that purpose, but I rather 
prefer my own scheme, as it may often happen that the maxi* 
mum of the day is not observed. Such is the ground- work of 
my third table. Part first contains the differences of each hour 
from 10 M., arranged in columns from 7 m. to 12 a. or eighteen 
hoursoutof the twenty-four, in which the observations have been 
most frequently made. As to part second, it is merely to give a 
wide guess of the state of the barometer during the night, as it 
only contains three sets of observations, and these not the most 
favourable. The first supplement contains the most useful ob- 
servations selected from my ordinary diary in January, to find 
the difference between 10 m. and 10 a., since the reductions of 
the second supplement depends in a great degree upon that 
point, as it contains observations on those days on which 10 m.. 
has not been observed and 10 a. is therefore substituted. 
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From a view of the two sets of results at ihe bottom of it, 
it is easily evident lliat those derived from the second supple- 
ment merely destroy the others, and they have only been in- 
serted to show the complete execution of the type, for the num- 
bers are too few to correct eacli other, and the difference of 
— 005 between 10 a. and 10 m. (of the same day) is utterly 
inaufficieot for correcting them. The morning observations are 
therefore quite destroyed, while the evening ones are less af- 
fected. Let us then notice Xhajirat results. The morning maxi- 
mum occurs between 10 and 11, probably near the latter hour, 
as it differs from 10 positiveij/, merely ,sanjith of an inch. 
Whether the mercury is actually falling at 7 and 8 o'clock it 
is notsocasy to decide. The observations at the former time, 
from their small number, are not much to be depended on, but 
they are abundant at the latter hour, and appear to indicate 
the conclusion of a fall, but it is probably inconsiderable, some 
fluctuation between the morning minimum and maximum. 
The mercury sinks regularly from 11 till 3. At that hour a 
temporary elevation is shown ; but I am inclined to think it 
erroneous, and arising from an oveiplus of observations with 
the sign +, and an accidental deficiency of the others, which 
an inspection of the column will confirm. At 4 it decidedly 
attains the afternoon minimum ( — 0170), and fluctuates till 
about 7j when the height is nearly tile same, and then rises 
constantly for four hours. By 11 it has rapidly risen, and at 
that hour we have the evening maximum ; at 12 it is lower. 
During the night I can give no account. Part second of this 
table shows all I know concerning it from three sets of obser- 
vations, but two are so affected by irrelevant causes that I can- 
jjot pretend to discover the truth. They tend to indicate a maxi- 
mum at 3 M., when we ought rather to have a minimum. I 
here give the mean results in inches of mercury found by ap- 
plying the means in the columns to the height of 10 m. It only 
Includes part first of the third table. 
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Such is the precise statement ; but we shall have a better 
idea of the general course of the mercury by taking out a few 
of the best observations and giving them lo lOOOths of an 
inch, thus; 8 M. 29.989 — 10 and 11 m. 29.990— 12.29.988 
—2 A. 29.983.4.29.973—7.29.973-9 — 29.984-11,30.001 
— 12.29.997. Hence we may safely infer, \st, that the 
maxima occur very nearly at 11 both morning and eveningi 
S(^, that the minimum is at 4 a., after which it remains for 
some time nearly stationary ; 3d, thai the falls are more gra- 
dual than the ascents; and, 4t/t, that the range;? between the 
morning and evening maximum is + 0105, and between the 
Afternoon minimum and evening maximum .0^78, which is 
(omewhat less than wc should have reckoned by Humboldt's 
table. But there can be little doubt of its approaching the 
truth, and possibly, had the morning minimum been properly 
observed, it might have shown a greater range. It is to be re- 
membered that in the northern latitudes the hours of variation 
change in summer and winter. These observations were made 
towards spring, and therefore probably represent very exactly 
the mean curve. Indeed they coincide remarkably with the 
hours found in the tables; and, notwithstanding any diiferenccs 
which exist between my observations and those of Humboldt's 
table, it will be tliere observed that diflerent series of observa- 
tions made for several years together do not coincide in the 
way that might have been looked for, in a path where certainty 
bad been more at and some allowance will therefore h 

made for these ' mine, made during a t 
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mited period, and under many unfavourable circumstances.* 
It remains only to be observed, that the mean height of the 
barometer at Rome appears to have been nearly 29.9867- 
inches, or when corrected for capillary action and reduced to 
the level of the sea 30.0807, and that this mean appears to oc- 
cur about 7 h., between 1 and 2 a., and 9 and 10 a., which 
would therefore be the proper hours for observation. ^ 



Art. VI. — Account of the Necropolis of Peira, a City in Pa~ 
kstine, excavatedjrom the solid Ruck. By the Honourable 
CuAKLEs Leonaad Insrand James Mancilus, Comman- 
ders in the Royal Navy. ■}- 

OOUE hundred yards below this spring begin the outskirts of 
the vast Necropolis of Petra, Many door-ways are visible 
upon difierenC levels cut in the side of the mountain, which to- 
wards this part begins to assume a more rugged aspect. The 
most remarkable tombs stand near tlie road, which follows the 
course of the brook. The first of these is on the right hand, 
and is cut in a mass of whitish rock, which is in some measure 
insulated Mid detached from the general range. The centre 
presents the front of a square tower, with pilasters at the cor- 
ner, and with several bands of frieze and entablature above i 
two low wings project from it at rigiit angles, and present each 
of them a recess in the manner of a portico, which consists of 
two columns whose capitals have an affinity with the Doric 
order, between corresponding antfe ; tliere arc, however, no tri- 
glyplis above. Three sides of a square area are thus inclosed ; 
the fourth has been shut in by a low wall and two colossal . 
lions on either side of the entrance, all much decayed. Th? 
interior has been a place of sepulture for several bodies. On 

^V _ * Mr Danidl found the variation notfarfroma-A«/f morelhan weEhonlct J 

j^* have estimated from Humboldt for London. 

i- The travels of these two able and enterprising offieers having beaCT I 
printed only fbr private lUstribution; and llie very interesting account which J 
they have given of ibe famous city of Pelra not having appeared in any ps^ ] 

nodical work, we have been induced to lay it before our readers with soine 

^^^ Blight abridgement. 
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the front areliLtle niches and hollows, cut as if for the rec^HJon 
of votive offerings. Farther on upon the left is a wide facade 
of rather a low proportion, loaded with ornaments in the Ro- 
man manner, but in a bad laste. with an infinity of broken 
lines and unnecessary angles and projections, and multiplied 
pediments and half pediments, and pedestals, set upon columns 
that support nothing. It has more the air of a fantastical 
scene in a theatre than an arcliitectural work in stone. What 
U observed of this front is applicable more or less to every spe- 
cimen of Roman deagn at Petra. The door-way has triglypba 
over the entablature, and flowers in the metopes. The cham- 
ber within is not so large as the exterior promises. It is a bi 
raised platform round three sides, on which bodi 
bably disposed. Immediately over this front is another of 
most ecjual extent, but so wholly distinct from it, that even the 
centres do not correspond. The door-way has the same orna- 
ments. The rest of the body of the design is no more than a 
plain front, without any other decoration than a single mould- 
ing. Upon this are set in a recess four tall and taper pyra- 
mids. Their effect is singular and surprising, but combining too 
little with the rest of the elevation to be good. Our attention 
was the more attracted by this monument, as it presents per- 
haps the only existing example of pyramids so applied, though 
we read of them as placed in a similar manner on the summit of 
the tomb of the Maccabees and of the Queen of Adiabsne, both 
in the neighbouring province of Palestine. The interior of the 
mausoleum is of moderate size, with two sepulchral recesses 
upon each side, and one in form of an arched alcove at the up- 
per end ; a flight of steps leads up to the narrow terrace upon, 
which it opens. Fig. 3, Plate III. given in last number, mi 
convey an idea of some of tliese singular excaval 

The sides of the valley were now becoming precipitous and 
rugged to a Iiigh degree, and approaching nearer and nearer to 
each other, bo that it might rather deserve the name of a ra- 
Tine, with high detached masses of rock standing up here and 
there in the open space. Of these the architects had availed 
themselves. In some instances the large and lofty towers are 
represented in reli. ip lower part of the precipice, 

the live rock is cu ^des, ao as to make the n 
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blance complete. The greater number of them present them- 
selves to the high road, but there are others which stand back 
in the wild nooks and recesses of the mountain. All seemed to 
have been sepulchral ; and it was here that we first observed the 
features of a sort of architecture tlial was new to us, and is per- 
haps not elsewhere to be found. 

To erect quadrangular towers for sepulchres seems to have 
been the fashion in several inland districts of the east. They 
abound at Palmyra, and are seen in the valley of Jehoshtu 
phat near Jerusalem, Sic. : but the details and ornaments of 
these universally betray an imitation of Roman architecture, 
whilst at Petra they bear all the marks of a peculiar and indi- 
genous style. Their sides have generally a slight degree of that 
inclination towards each other, which is one of the character 
ristics of Egyptian edifices, and they are crowned with the 
Egyptian torus and concave frieze. A very remarkable super* 
structure rises above as a parapet. Two correspondingflights 
of bteps represented in relievo, ascend in opposite directionfc 
from two points near the centre. They are connected to- 
gether by a horizontal line drawn between the uppermost 
steps, and these are usually from four to six. At the an- 
gles are pilasters. In many instances they have a conside- 
rable diminution upwards. The capital is very peculiar, and 
appears like the rough draft of an unfinished Ionic capital as 
it comes from the quarry. It is, however, almost universal on 
these tombs, and may be called the Arabian order of architec* 
lure. An entablature and frieze, little differing from the Ionic 
or Corinthian, rests upon these pilasters. Above there is a blank 
space in the nature of a low attic, which is finished with the 
Egyptian torus and friene, bearing the superstructure which 
I have described. There is one single example near the thea- 
tre of an upper door-way opening in this attic, to which there 
U no visible access. There may possibly, however, be some stairs 
in the interior. The lower door- way is unluckily choaked, so 
that we could not ascertain. In some instances the pilasters 
are multiplied to four in the front, and are rounded instead of 
being angular. What is the least peculiar in the details of 

I these Arabian elevations is the decorations of the door-ways, 



I 
I 
I 



jpoi^^^ 



230 Captains Irby and Maiigles's Account of' the A'ectoj 

from those of the Romans, and in others a plain horizontal ai'- 
chitectiire with the same character in the mouldings. It is re- 
markable that in very many instances the whole frame and 
ornament of the door has been of separate pieces, and grafted 
on upon the solid rock. Sometimes there are cavities for pegs 
or rivets, which would seem to have fastened these decorations 
in metal or in wood. In others thev seem to have been of mar- 
ble, or some finer sort of stone set into grooves, which show in 
the hollow their exact form. We were at a loss to account for 
the apparent conformity of this single member of the building 
to the rules of the Greeks and Homans. It seems too strong to 
be accidental ; and if we suppose the imitation to have taken 
place so far back as the first Macedonian expedition into this 
founiry, it will siill make the tombs by many ages more recent 
than it is probable that many of them really are; since, from 
the days of Rekem, king of the Midianitcs, who passes for the 
founder of Petra. to those of Alexander the Great, there must 
have been a long suite of kings, and these monarchs probably 
had tombs. Yet, if the form of the door-ways be judged de- 
cidedly posterior to that period, it is so general that few if any 
of the larger sort will remain for that early dynasty. If we 
bring them still later, and suppose them a Roman innovation, 
the difficulty is increased; because we must then beheve a much 
greater lapse of ages to have passed in a flourishing kingdom 
without any considerable monuments, when architecture was 
not unknown. It is possible such of the door-frames as were 
not cut in the solid may have been added afterwards, but this 
does not appear very probable, nor does it entirely remove the 
difficulty; especially, as in some instances in the higher parts of 
the design, broad bands seem to have been attached in a simi- 
lar manner, which very probably were charged with inscrip- 
tions. 

It is surpri»ng, amongst such a multitude of tombs, to find 
so few with any inscription to record for whom Ihcy were con- 
structed. We only met with two instances. One was on the 
tomb which had a door in the attic already mentioned, as 
being near the theatre. It is much mutilated. The other 
which we copi" '" 'eft hand side trf the track leading 

front of pure Arabian design, 
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I with four attached columns ; and in this monument the archi- 
■ tect, from failure, or a defective vein in tlie sandstone, has 
been obliged to carry up the lower half in masonry, so as to 
meet the upper, which is sculptured on the face of the mouo* 
n, where also there were flaws, and here pieces have been 
I *let in to make up what was defective. These last remain, but 
I ihe whole substructure has disappeared entirely, and the upper 
|iart is left hanging from the rock above without any base 
I Vhatever. This is not the only proof that is to be found 
I among the remains at Petra, that those who wrought on the 
live rock, contrary to the necessary practice of builders, 
began their work at the top. To return to the inscription ; 
it is upon an oblong tablet without frame or relief, but is 
easily distinguished from the rest of the surface from be- 
ing more delicately wrought. There projects, from eadi 
of its ends, those wings is in form of the blade of an axe, 
which are common both in the Roman and Greek tablets, 
and which would seem to have been in their origin, for the 
purpose of receiving screws or fastenings without encroach- 
ing on the part inscribed. This original purpose seems to 
have been particularly kept in view in the present instance, 
uncc, although the whole is in the solid, there is upon each 
side a chain of metal, which must be the effect of studs of 
bronze actually driven in, to give the whole tablet the ap* 
pearance of a separate piece. The letters are well cut, and 
in a wonderful state of preservation, owing to the shelter 
which they receive from the projection of cornices and an ' 
eastern aspect. None of our party had ever seen these ch** 
lacters before, excepting Mr Banks, who, upon comparing 
them, found them to be exactly similar to those which he hafl 
seen scratched on the rocks in the Wady Makootub, ami J 
about the foot of Mount Sinai. He subsequently found ^ i 
passage in Diodorus Siculus, wherein he speaks of a fette* ! 
written by the Nabathsei of Petra to Antigonus, in the Syriat J 
character ; though this, perhaps, is no proof that the Syria* I 
was in use with them, since they may have chosen that laA*^ 
guage only as more familiar to the court they were addressing. " 
The tablet has five long lines, and immediately underneath i 
single figure on a larger scale, probably the date. The verjr | 
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same occurs at the bottom of the Hebrew characters oa 
tomb of Aaron. The interior of the tomb we liave been 
scribing hae two chambers, with recesses for bodies, but no 
pecuharily worthy of notice. The front is crowned with a 
double flight of steps in the usual form. In many instances, 
in lieu of two flights diverging from each other, they are 
brought to meet in the form of pyramids, being reduced to a 
much smaller scale, and repeated in the manner of bal 
ments to the number of three or 6ve entire, with the bt 
one at each extremity. 

We have preferred collecting into one view the most 
inarkable features of these tombs before we advance further, 
without confining ourselves strictly to those which are met 
with in the approach from Wady Mousa to the city, in order 
to generalize the description, and avoid interrupting the nar- 
rative by alluding to them as they present themselves, which 
is the case not only in every avenue to the city, and upon 
every precipice that surrounds it, but even intermixed almost 
promiscuously with its public and domestic edifices. 

To return to the description of the eastern approach to Pe- 
tra. As we advanced, the natural features of the defile grew 
more and more imposing at every step, and the excavation and 
sculpture more frequent on both sides, till it presented at last a 
continued street of tombs, beyond which the rocks, gradually 
approaching each other, seemed all at once to close without any 
outlet. There is, however, one frightful chasm for the pas- 
sage of the stream, wliich furnishes, as it did anciently, the on- 
ly avenue to Petra on this side. It is impossible to conceive 
any thing more awful or sublime than such an approach. 
The width is not more than just sufficient for the passage of 
two horsemen abreast ; the sides are in all parts perpendicu- 
lar, varying from 400 to 700 feet in height, and they often 
overhang to such a degree, that, without their absolutely 
meeting, the sky is intercepted and completely shut out for 
100 yards together, and there is little more light than in a 

The screaming of the eagles, hawks, and owls, who were 
soaring above t conaderable numbers, seeming 

ftotioyed at aD hing their lonely habitatiol 
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added much to the Bingularity of this scene. The tamarisk, 
the wi](I-(ig, and the oleander, grow luxuriantly about the 
road, rendering the passages often difficult. In some places 
they hang down most beautifully from the cliffs and crevices 
where they had taken root. The caper plant was also in lux- 
uriant growth, the coniiiiued shade furnishing them with 
moisture. 

Very near the first entrance into this romantic pass a bold 
arch is thrown across at a great height, connecting the oppo- 
site sides of the cliff. Whether this was part of an upper 
road upon a summit of the mountain, or whether it be a por- 
tion of an aqueduct, which seems less probable, we had do 
opportunity of examining it ; but as the traveller passes under 
it its appearance is most surprising, hanging thus above his 
head betwixt two rugged masses apparently inaccessible. Im- 
mediately under it are sculptured niches in the rock, destined 
probably for statues: and we suspect, that, by careful inspec- 
tion, inscriptions might be found there ; but the position in 
which they arc viewed is disadvantageous, and the height so 
great, that it would require a good glass to distinguish them: 
Farther down, upon a much lower level, there is an object 
frequently repeated in sculpture along the road-side, which we 
were at a loss to explain. An altar is represented in a niche, 
upon which is set a mass of a lumpish form, sometimes square, 
and sometimes curved in its outline, or rising in other instances 
to a sharp or obtuse cone. In one instance three of them 
are coupled together in one niche. It might possibly be a 
representation of the god Terminus, or perhaps one of the 
stones which were objects of worship amongst the Arabs down 
to the time of the coming of Mahomed. The number of 
these representations on the face of the rock is very consider- 
able. In some instances there are many almost contiguous 
with Greek inscriptions on them, all of which are too much 
defaced to be of use in explaining their object. 

The ravine, without changing much its general direction, 

presents so many elbows and windings on its course, to which 

the track of necessity conforms, that the eye can seldom pene- 

^"ttate forward beyond a few paces, and is often puzzled to dis- 

^Vliliguish in what direction the passage will open, so completely 
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does it appear obstructed, The exact spot was not pointed 
out to us, but it is somewhere amidst these natural horrors 
that upwards of sixty pilgrims from Barbary were murdered 
last year by the men of Wady Mousa on their reliirii from 
Mecca. The wrapping cloak of one of them was afterwards 
offered to us for sale at Ipseyra, and one of their watches at 
Zaphoely. Salvator Rosa never conceived so savage and suit- 
able a quarter for banditti. The brook has at this season dis- 
appeared beneath the soil, but tbe manner in which its octa- 
gonal overflowings have broken up the antique pavement, and 
the slippery passes which the running of the waters have made 
by polishing the live rock where it had been cut away to form 
the road, sufficiently prove the necessity of providing another 
course for its waters. A trough, carried along near the foot 
of the precipice upon the left hand side, was destined to con- 
fine the water, and to convey it upon a higher than the natural 
level to the city. At a considerable distance down the ravine 
the water-course crosses over to the opposite side, and towards 
its extremity may be traced passing along at a great height in 
earthen pipes, bedded and secured with mortar, in horizontal 
groves cut in the face of the rock, and even across the archi- 
tectural points of some of the tombs, which makes it probable 
that it is posterior to them. 

We followed this sort of half subterraneous passage for the 
space of nearly two miies, the sides increasing in height as the 
path continually descended, while the tops of the precipices 
retained their former level. 

When they are at the highest a beam of stronger light 
breaks in at the close of the dark perspective, and opens to 
view, half seen at first through the tall narrow opening, co- 
lumns, statues, and cornices of a light and finished taste, as 
if fresh from the chisel, without the tints or weather stains of 
age, and executed in a stone of a pale rose colour, which was 
warmed at the moment we came in sight of them with the full 
light of the morning sun. The dark green of the shrubs that 
grow in this perpetual shade, and the sombre appearance of 
the passage from "hpncc we were about to issue, formed a fine 
contrast with th ^our of the edifice. We know 

with what to cc e. Perhaps there is nothinj 
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the world that resembles it. Only a portion of a very exten- 
sive architectural elevation is seen at jirst, but it has been so 
contiivetl that a statue with expanded wings, perhaps of vic- 
tory.^ust fills the centre of the aperture in front, which, being 
closed below by the sidus of the rock folding over each other, 
gives to the figure the appearance of being suspended in the air 
at a considerable height, the ruggedness of the cliff's below set- 
ting off the sculpture to the highest advantage. The rest of 
the design opened gradually at every pace as we advanced, till 
the narrow defile, which had continued thus far without any 
increase of breadth, spreads on both sides into an open area of 
a moderate size, whose sides are by nature inaccessible, and 
present the same awful and romantic features as the avenues 
which lead to it. This opening gives admission to a great 
body of light from the eastward. The position is one of the 
most beautiful that could be imagined for the front of a great 
temple, the richnesss and exquisite finish of whose decorations 
offers a most remarkable contrast to the savage scenery which 
surrounds it. 

It is of a very lofty proportion, the elevation comprisiRg 
two stories. The taste is not exactly to be commended, but 
many of the details and ornaments, and the size and propor- 
tions of the great door-way especially, to which there are five 
steps of ascent from the portico, are very noble. No part 
is built, the whole being purely a work of excavation, and its 
minutest embellishments, wherever the hand of man has not 
purposely effaced and obliterated them, are so perfect that it 
may be doubled whether any work of the ancients, excepting 
perhaps some on the hanks of the Nile, have come down to our 
time so little injured by the lapse of ages. There is, in fact, 
scarcely abuilding of forty years' standing in England so well 
preserved in the greater part of its architectural decorations. 
Of the larger members of the architecture nothing is deficient 
excepting a single column of the portico. The statues are nu- 
merous and colossal. Those on each side of the portico re- 
present in groups, each of them, a centaur and a young man. 
This part of the work only is imperfect, having been mutilat- 
ed probably by the fanaticism of early Christians or MusEfil- 
men, directed against idolatry, and particularly the human 
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form. In the upper tier the figures are females, two are wing- 
ed, and two appear to have been danctog or much in action, 
witii some instruments lifted above their heads, of which that 
on the left hand seems to be the Amazonian bipennis. Unfor- 
tunately the centre figure, which was doubtless the principal 
one, is too much defaced for her attributes to be determined ; 
nor is there any thing in the ornaments that cuuld enable us 
to discover to what divinity the temple has been dedicated. 

The principal chamber of the interior is large and remark- 
ably lofty, but quite plain, with the exception of liie door- 
frames and architraves, of which there are three, one at the 
further end, and one at each side, all opening into small and 
plain cells. There is also a lateral chamber on each side, 
opening from the portico, of a rude form. The centre of the 
superstructure, which comprises the second storey, is a circular 
elevation surrounded by columns, with a dome surmounted by 
an urn. This latter has not escaped or failed to e.Kcite the 
bovetousness of the natives. We heard of it as ^le deposit of 
a vast treasure, " Has nah -el-Fa raoun," (treasure of Pharoah,) 
as far as Jerusalem ; and that it has been repeatedly aimed at 
by musket shot there are evident proofs in the marks of bul- 
lets in the stone. None, however, seems to have succeeded in 
aiming at it by cHmbing, which would indeed be a difficult 
task. The green stains on either side would lead to the sup- 
position that the handles had been of bronze. It is doubtful 
whether one of the perforations by a musket ball does not show 
that the urn is hollow. Above the monument the face of the 
rock is left overhanging, and it is to this that the excellent 
preservation of its details is to be ascribed. The half pedi- 
ments, which terminate the wings of the building, are finish- 
ed at the top with eagles, which, combined with the style of 
architecture differing little from the Roman, can leave no 
doubt that this great effort of art is posterior to the time of 
Trajan's conquest. Some of the heights whose steep sides in- 
close the area in front of the temple, arc rendered accessible, 
though with great difficulty, by flights of steps cut in them. 
We found the ascent, in some instances, so steep and slippery 
that we were ol take off our shoes, and also to 

hands nearly i did our feet. 
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IliSoine small pyramids hewn out of the rock arc on tlie 
■■ BOmmit of these heights, and we discovered a much higher 
conical point of mountain, to whose summit there is a r^ular 
spiral staircase of ascent, cut with great care and neatness, 
the same point possibly on which we could distinguish from 
another quarter a single pillar or obelisk. We first observed, 
also from the heights above the temple, the vase which crowned 
another monument to the N.W. The wide space which con- 
stitutes the area before the temple is about fifty yards in width, 
and about three times as long. It terminates to the south in 
a wild precipitous cliJf", rendered accessible by the steps above- 
mentioned to the N. N. W. The defile assumes, for about three 
hundred yards, the same features which characterize the east- 
ern approach, with an infinite variety of tombs, both Arabian 
and Roman, on each side. This pass conducts to the theatre, 
and here the ruins of the city burst on the view in tlieir full 
grandeur, shut in on the opposite side by barren craggy pre- 
cipices, from which numerous ravines and valleys, like those 
wc had passed, branch out in all directions. The sides of the 
mountains, covered with an endless variety of excavated tombs 
and private dwellings, presented altogether the most singular 
scene we ever beheld ; and we must despair to give the reader 
an idea of the singular effect of rocks, tinted with most extra- 
ordinary hues, whoso summits present us with nature in her 
most savage and romantic form, whilst their bases are worked 
out in all the symmetry and regularity of art with colonnades 
and pediments, and ranges of corridors adhering to the per- 
pendicular surface. The short notice of Petra by Pliny is as 
follows : " The Nabatsei inhabit a city called Petra, in a 
hollow somewhat less than two miles in circumference, sur- 
rounded by inaccessible mountains, with a stream running 
through it. It is distant from the town of Gaga on the coast 
six hundred miles, and from the Persian Gulf one hundred 
and twenty-two."" — 6th Book, c. S8. Strabo says, " The capi-: 
tal of the Nabatn:i is called Petra. It lies in a spot which \» 
in itself level and plain, but fortified all round with a barriei- 
of rocks and precipices ; within furnished with springs of ex- 
cellent (juality for the supply of water and the irrigation of 
gardens ; without the circuit the country is in a great measure 
vol.. viii. NO. II. APRIL 1828. a 
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desert, and especially towards Judea. Jericho is at tlie dis- 
tance of three or four days." He adds, that one ef the royal 
lineage always resided at Petra, and had a sort of counsellor 
attached to him, who was entitled his brother. He premises 
thcirJaws and customs. 

It will be seen that these two ancient geographers, in cha- 
racterizing the position of the city, not only agree with one 
another, but will be found sufficiently conformable to the re- 
ality, though strictly speaking the situation can neither be 
called a valley with Pliny, nor a plain with Strabo ; yet it is 
certainly both low in position and level in surface, when com- 
pared with the crags and precipices that surround it. It is an 
area in the bosom of a mountain, swelling into mounds nod 
intersected with gullies ; but the whole ground is of such a 
nature as may be conveniently built upon, and has neither as- 
cent nor descent inconveniently steep. Within the actual 
circuit of the city there are two mounds, which seem to have 
been entirely covered with buildings, being still strewed over 
with a prodigious quantity of loose stones, tiles, and frag- 
menis of ancient ware, of a very light and delicate fabric. 
The bed of the river, taking its course to the N.W., flows be- 
tween these two spots. The water has now sunk beneath the 
surface, and perhaps creeps through the rubbish which ages 
have accumulated in its bed. Great part of it seems to have 
been arched over in the same manner as the stream at Phila- 
delphia. In the low groimds on the left bank of the stream 
seem to have been some of the principal edifices; the first 
to the N.W. from the theatre, was an archway of a florid ar- 
chitecture, with pilasters having pannels enriched with fpliage 
in the manner of Palmyra : the whole is much ruined. The 
arch was the introduction to a great pile of building standing 
nearly at right angles to it. This building had a door on one 
on the three others it was decorated with a I'rieze of 
trigtyphs and large flowers in the metopes. Beams of wood 
are let in at intervals between the courses of masonry, and 
continue to this day a strong proof of the diyness of the cli- 
mate. The front hud a portico of four columns ; this part is 
uch fallen in "'he interior of the edifice was divid- 

ed into three | 's, and there seem to have be^t 
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several stories, This interior economy made us suspect that 
It was not a temple, but rather a palace or private edifice. 
VVhatever may have been its nature, it seems to have beeu 
destiaed lo the same purpose as the ruined buitdinj^ at " Bait- 
el-Carm," which we afterwards saw from our camp above Dib- 
debar, and which is the only considerable work of masonry 
existing at Petra. Upon the summit of the other mound there 
is a mass of ruins of some solidity, but no very definite shape. 
The Nubian geographer, climate three, says that the houses of 
Petra were excavated in the rock. Now, that this was not uni- 
versally true, is evident from the great quantity of stones cm- 
ployed in the lessor kinds of edifices which are scattered over the 
whole site. But it is also true that there are grottos in great 
numbers, which are certainly not sepulchral, especially near 
the palace, There is one in particular which presents a front 
of four windows with a large and lofty door-way in the cen- 
tre. In the interior, one chamber of about sixty feet in length, 
and of a breadth proportioned, occupies three of the windows 
and the door ; at the lower end, the fourth window seems al- 
lotted to a very small sleeping-chamber, which is not brought 
down to the level of the floor of the great apartment, but has 
a chamber below it of tlie same size, giving no light but from 
tile entrance. This, which seems the best of all the excavated 
residences, has no ornament whatever on the exterior ; and 
the same applies to all the other excavations of this nature. 

The access to this house is by a shelf gained out of the side 
of the mountain ; other inferior habitations open upon it, 
and more particularly an oven and some cisterns. These 
antique dwellings are close to an angle of the mountain, where 
the bed of the stream, after having traversed the city, passes 
again into a narrow defile, along whose steep sides a sort of 
excavated suburb is continued, of very small and mean cham- 
bers, set one above the other, without much regularity, like so 
many pigeon-holes in the rock, with flights of steps, or narrow 
inclined planes leading up to them. The main wall and ceil- 
ing only of some were in the solid ; the fronts and parUtions 
being built of very indifferent masonry with cement- 
Following this defile farther down, the river reappears flow^ 
ing with considerable rapidity; though the water is plentifuU 
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it is with difficulty that its course can be followed, from the 
luxuriance of the ehrubs that surround it, apd obstruct every 
track. Besides the oleander, which is common to all the water- 
courses in this country, one may recognize among the plants 
which choke this valley, some which are probably the descen- 
dants of those that adorned the gardens and supplied the mar- 
ket of the capital of Arabia ; the carob, fig, mulberry, vine, 
and pomegranate, line the river side ; a very beautiful spe- 
cies of aloe also grows in this valley, bearing a flower of an 
orange hue, shaded to scarlet; in some instances it had up- 
wards of 100 blossoms in a bunch. 

Amongst the niches for votive ofiWrings in the mountain's 
side, some of which are cut to the height of diirty feet, are 
pyramids and obelisks ; and in one instance, there is an altar 
between two palm-trees. The position of the theatre has been 
mentioned. It is the first object which presents itself to the 
traveller on entering Petra from the eastward. It is entirely 
hewn out of the live rock. The diameter of the podium is 130 
feet, the number of seats thirty-three, and of the cunii three. 
There was no break, and consequently no vomitories. The 
scene, unfortunately, was built, and not excavated ; the whole 
is fallen, and the bases of four columns only remain on its in- 
terior face. The theatre is surrounded by sepulchres ; every 
avenue leading to it is full of them ; and one may safely say, 
that a hundred of the largest dimensions are viable from it. 
Indeed, throughout almost every quarter of this metropolis, 
the depositories of the dead must have presented themselves 
constantly to the eye of the inhabitants, and have almost out- 
numbered the habitations of the living. There is a long liw 
of them not far from the theatre, at such an angle as not to be 
comprehended in the view from it, but which must have ibrmed 
a principal object for the city itself. The largest of the sepulchres 
had originally three stories, of which the lowest presented ibuc 
portals with large columns set between them, and the sectind 
and third a row of eighteen Ionic columns each attached to the 
facade; the live rock being insufhcient for the total elevation, 
a part of the s irrafted on in masonry, and is for the 

DHMt part falli '^our portals of the basement open 

into «a many dissimilar both in distribution 
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and arrangements, but nil sepulchral, and without any com- 
munication between them. In one were three recesses, wbich 
seem la have been ornamented with marble or some other ex- 
traneous material. Almost contiguous to this extensive front 
is another somewhat smaller, but equally rich, whose design 
has a great analogy, especially in the circumstance of the half 
pediment, and the circular lantern in the centre, to the beau- 
tiful temple of the eastern approach. Though a general syn*- 
metrv pervades this species of architecture, yet there are ir- 
regularities observable in its doors and windows, which may 
be explained by the circumstance of their opening into apart- 
ments no way connected with each other, and intended appa- 
rently for different iamilies. A little farther to the south-east, 
an area is gained upon the slope of the mountain by excavat- 
ing it, so as to form three sides of a square. Two of these 
have been formed into Doric porticos ; the third, which is the 
loftiest, as being that which abuts against the body of the 
mountain, is occupied by a lofty front, decorated with four 
engaged columns of the sameorder, but without triglyphs. A 
pediment surmounts the frieze, supporting an urn, in all re* 
spects similar to that on the temple of the eastern approach. 
A door-way with a window over it fills the centre, and there 
are three windows in the attic, the centre one of which exhi- 
bits two half-length figures in basso-relievo. In the approacb 
to this tomb, there were arched substructions of great extent 
now fallen into ruins. It is surprising to reflect, that monu- 
ments of so vast a scale should be executed subsequent to the 
Boman conquest, since after that period we can look upon 
them as no more than the tombs of private individuals. 
Whence should come so much wealth, and with a taste for 
magnificence, after the country had lost its independence, it is 
difficult to conceive. It is possible, however, that a trade by 
the Red Sea with India, or even the caravan trade with the 
spice country, may have imported such riches into the place, 
as to give the inhabitants the same fondness for ostentation and 
ornament observable at Palmyra, which owed its wealth to* 
the same source. Vet to consider a mausoleum of upwards of 
^M seventy or eighty feet high, with lateral porticos and flights of 
^hiterraces upon arched work leading up to it, as the «ll^t of 
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the vanity of some obscure individual in a remolc corner 
of the Boman empire, has something in it surprising and al- 
most unaccountable. The interior was disposed of in one large 
and lofty chamber, having six recesses, with grooves in tbem at 
the further end. 

On the establishment of Christianity, these six recesses have 
been converted into three for the reception of the altars, and 
the whole apartment has been made to serve as a church ; the 
fastenings of the tapestry and pictures are still visible on all 
the walls, and near an angle is an inscription in red paint, re- 
cording the date of consecration. These were the only vestiges 
of a Christian establishment that we were enabled to discover 
throughout the remains of Fetra, though it was a metropoli- 
tan see. 

Diodorus Siculus has a long account of the expedition sent 
by Antigonus against the Nabataei. He mentions that their 
riches were very great in gold and spices, and that such of 
them as were feeble and infirm, were left sffinws iietjixs, which 
he calls afterwards a place of prodigious natural strength, but 
without any walls ; and distant two days' journey from any 
inhabited place. In the second expedition, it is said there 
was but one way of access to it, which was artiHoial. The 
loftiness of the post is afterwards mentioned. It is difGcult to 
apply this description to Wady-Mousa. Upon some of the 
high points of rocks that rise about the skirts of the city, and 
tower above them, the remains of walled forts are visible irooi. 
below; and as it is probable there was an acropolis, it i 
be looked for in some of these. 

Two days were spent in these ruins from day break uol 
dusk, and yet it will be seen by what has been said, that t 
time was very insuHicient to complete an examination of tl 
It was impossible to remain any longer ; for although Abi 
Hascbid attended personally with us the whole time, yet haw 
ing forced us to decline visiting Abou Zetoun in so abruptd 
manner, and having but few attendants, he was never at hia 
ease, and constantly urged us to depart. On the first aftei 
noon, we undertook the ascent to the little edifice, which i 
visible to all the round, upon the very highest audi 

IDoet rugged pina ^e of mountains, and is called^ J 
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"' the tomb of Aaron." The tomb of Moses has been so grossly 
misplaced by the Musselmcn, who show it half a day's journey 
beyond Jordan to the westward, that we might look with some 
suspicion to one assigned to his brother, were it not that Josc- 
phus expressly says of the place of his decease, that it was 
near Petra. Compare also Mozera with Mouaa, and it seems 
that the monument and the ruins mutually authenticate each 
other. We had no doubt, therefore, that the heiglit wliich we 
were going to ascend, Js the Mount Hor of Scripture, The 
base of the highest pinnacle of the mdVintain is a little removed 
from the skirts of the city to the westward ; we rode to its 
foot over a rugged broken tract, passing in the way many se- 
pulchres, similar to those which have been described. A sin- 
gular monument presents itself upon the left hand ; an obtuse 
cone, produced by the coils of a spiral, is represented as stand- 
ing upon a vast square pedestal or altar, the whole being ob- 
tained out of one of the peaked summits of the rock. Not far 
from thence, close to the way side, is the same representation 
in relievo, within a niche, which we have remarked upon in the 
eastern approach, the form of the recess which surrounds the 
altar rising into the figure of a sugar loaf. Nowhere is the 
extraordinary colouring of these mountains more striking than 
in the tomb of Aaron which we followed, where the rocks some- 
times presented a deep, sometimes a paler blue, and some> 
times was occasionally streaked with red, and shaded ofl* to 
lilac or purple ; sometimes a salmon colour was veined in waved 
lines and circles, with crimson and crest scarlet, so as to re- 
semble exactly the colour of raw meat; in other places there 
are livid stripes of yellow or bright orange, and in some parts 
all the different colours were ranged side by side in parallel 
strata. There are portions also with paler tints, and some quite 
white, but these last seem to be soft, and not good for pre- 
serving the sculpture. It is this wonderful variety of colours, 
observable throughout the whole range of mountains, that 
gives to Petra one of its most characteristic beauties. The 
facade of the tombs, tastefully as they are sculptured, owe 
much of their imposing appearance to this infinite diversity of 
hues in the stone. 

We engaged an Arab shepherd as our guide ; and leaving 
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Abou Rascbid with out servants and hofsei^ where the steep* 
ness of the ascent comm^ceB, w^ bqgan to mount the tvactf 
vhich is extremely steep and toilsome, and affords but an in* 
different footing. In most parts the {nlgrim must pick his 
way as he can, and frequently on his bands, find kneesw Wb^te 
by nature it would have been impttsaabJe,, there ar<^ flight qf 
rude steps or inclined planes, conetructed of stones laid toge^ 
ther, and here and there a^e niches, to rec^ve the footsteps c%it 
in the live rock ; the impression of piJgriip^^ feet i^re scratched 
in the rock in many pliftes, but without iinscriptions. Much 
juniper grows cm the mountain, almost ^ the very sumniity 
and many flowering plants which w^ bad not observed else* 
where ; some of these are very beautifuU tnpst of them i^r^ 
thorny. On the top there is an overhanging shelf in the rook, 
which forms a sort of cavern. Here we foun4 a $kii^ of §}(-.. 
tremely bad water suspended for drinking^ 91^ % pallet gf 
straw, with the pitcher and the otheir poor utensils of the 
shiekh who resides here. He is a decrepid oUt man, wbp hf^ 
lived here during the space of forty yeairs, and ocqanonalliy 
endured the fatigue of descending and reascendiog the voouiEh 
tain. The tofaoib itself is inclosed in a small building, djffemg 
Bot at all in external form and appearance firom. those of XftiK. 
homedan saints, common throughout evjery pvQviaee of Tur- 
key. It has probably been rebuilt at no remote period). Some 
small o^umns are bedded in the walls, and some firagmenta 
of granite and slabs of white marble are lying about. The 
door is near the south-west angle, withia whieh. a construeledl 
tomb, with a pall thrown over it, presents itself immediatdy 
upon entering; it is patched together out of fragments of 
stone and marble that have made part of other fel^rics. Upon^ 
one of these are several short lines, ia the Hebrew character^, 
cut in a slovenly manner. We had them interpreted at Acre» 
and they proved to. be merely the names of a Jew and his f^ 
mily who had scratched: this reqordi. It is not probable that 
any professed Jew has visited this spot for ages past, perhaps, 
not since the period of the Mabomedan conquest^; it may lay 
claim, tberef<Hre, to some antiquity, and in any case it is a 
curious appendage to the testimony of Josephus on this sub* 
ject There are rags and dinedi3 of yam, with glass beads 
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aod pHTEiB, left as votive offerings by the Arabs. Not far 
from the aorth-west angle is a passage, descenditig by step& 
to a vault or grotto beneath, for we were uncertain which of 
the two to call it, being covered with so thick a. coat of white- 
wash, that it is difficult to distinguish whether it is built or 
hollowed out. It appeared, in great part at least, a grotto. 
The roof is covered, but the whole is rude, ill-fashioned, and 
quite dark. The sheikh, who was not informed that we were 
Christians, a circumstance which our guide was not aware of, 
furnished us with a lump of butter; Towards the farther end 
of this dark vault lie the two corresponding leaves of an iron 
grating, which foniierly prevented all nearer approach to the 
tomb of the prophet ; they have, however, been thrown down, 
and we advanced so as to touch it ; it was covered by a ragged 
pall. We were obliged to descend, bare-footed, and were not 
without some apprehension of treading on scoi-pions or other 
reptiles in such a place. 

The view from the summit of the edifice is extremely ex- 
tensive in every direction, and the eye rests upon few objects 
which it can clearly distinguish and give a name to, though an 
excellent idea is obtained of the general face and features of 
the country. The chain of Idumean mountains which form 
the western shwe of the Dead Sea, seem to run on to the south- 
ward, though losing considerably in their height ; they appear 
in this point of view barren and desolate. Below them i» 
spread out a white sandy plain, seamed with the beds of occa- 
sional torrents, and presenting much the same features as the 
most desert parts of the Ghor. Where this desert expanse ap- 
proaches the foot of Mount Hor there arise out of it like 
islands, several lower peaks and ridges of a purple colour, 
probably composed of the same kind of sandstone as that of 
Moimt Hor itself, which, variegated as it is in its hues, presents 
in the distance one uniform mass of dark purple. Towards 
the Egyptian side there is an expanse of country without fea- 
tures or tiuiit, and lost in the distance. The lofty district 
which we had quitted in our descent to Wady Mousa shuts 
up the prospect on the S. E. side ; hut there is no part of the 
landscape which the eye wanders over with more curiosity and 
delight than the crags of Mount Hor itself, which stand up on 
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every ude in the moBt rugged and fantastic forms ; sometimes 
strangely piled one on the other, and sometimes as strangely 
yawning in clefts of a frightful depth. In the midst of this 
chaos there rises into sight one finished work, distinguished 
by profuseness of ornament and richness of detail. It is the 
same which has been described as visible from other elevated 
points, but which we were never able to arrive at; it bears 
N.E. half N. from this spot ; but the number and intricacy of 
the vaUies and ravines which we supposed' might have led us 
to it, bafiled all our attempts. No guide was to be found. 
With the assistance of the glass we made out the fafade to 
be larger to all appearance than that of the temple at the 
eastern approach, and nowise inferior to it in richness and 
beauty. It is hewn out of the rock, and seemed to be com- 
posed of two tiers of columns, of ^hich the upper range is 
Ionic The centre of the monument is crowned with a vase of 
gigantic proportion ; the whole appeared to be in a high state 
of preservation. It may perhaps be an ornament to the northern 
approach to the city, similarly situated to that on the eastern 
side from Mount Hor. Petra is intercepted and concealed by 
the prominences of the mountains. An artist who would 
study rock scenery in all its wildest aud most extravagant ' 
forms, and in colours which to one who has not seen them 
would scarcely appear to be in nature, would find himself re- 
warded should he resort to Mount Hor for that sole purpose. 



A&T. VII. — Notice of 4he Principal Meteorological Pheno- 
mena in the last eighi rruniths of 1826 at Patna and Fut^ 
iehpore. By Alexander F. Lind, Esq. of the Bengal 
. Civil Service. Communicated by the Author. 

- 1" . 
ABSTRACT of a Meteorological Diary kept from the 1st 

. May to the 24th July at Patna, Lat. 25^ 87^ N. Long. 85® 
; 15' East ; and from the 6th September to the 31st Decem- 
. ber at Futtehpore, Lat. 26° 66^ N. Long. 80® W East ; and 
during the intermediate period on the River Ganges, be- 
tween Patna and Bitora, (Futtehpore.) 
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May. — The first half of this month was distinguished by 
cloudless skies and excessive heat. The sun usually rose 
and set of a pale white colour. On the 21st May a total 
eclipse of the moon took place. It began about seven hours 
Hxteen minutes p.m., and ended about ten hours forty-two 
minutes, and was distinctly visible throughout. At its com- 
mencement Fahrenheit's thermometer stood at 93'5, and to- 
wards the beginning of total darkness, the moon was ^pit- 
rently placed between the stars ^ and o Scorpio. The whole 
dfflc was visible of a dusky red colour, but here and there 
darkened with black clouds, and stars of the fifth magnitude 
became visible. When the total darkness ended, and the 
enfightened portion of the moon's disc was as large as the moon 
eight or nine days old, the entire disc was to be seen ; but 
in a moment afterwards, the darkened portion disappeared, 
and. a. troubled corona environed the moon with a broken ring ; 
and as the light ' ', the corona often vanished and again 

fbrmed. Then nt flashes of lightning during 
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[the continuance of the eclipse, and a few cirri were observed 
F, floating through the sky after its termination. At two a. m, 
(■next morning, the weather began to blow, thunder, and hghu 
||mng, and 1.003 inch of rain fell. On the 29th May, after 
J. sunset, a singular semicircular band coloured with a deeper 
■jUue than the surrounding sky was observed ; its bases rest- 
f ing about as many degrees north of the real east and west as 
corresponded with the sun's amplitude. The breadth of this 
band was about 4". Next morniug, before sunrise, the Hi- 
malaya mountains were distinctly visible. The distance of some 
of these hills is as great as 160 miles in a direct line ; of others 
somewhat less. When the sun rises they vanish. 

June. — On the 7th, at seven hours ten minutes p. m. a iire- 
ball fell from the zenith in a south easterly direction. The ball 
was as large as Venus, and left a broken trail of light behind 
it. Next evening a beautiful firc-b^ll moved slowly from west 
to east over a distance of nearly 84°, leaving at intervals a 
trail of fire. On the nights of the 12lh and 13th, the moon 
was surrounded with a discoid halo, tinged with a reddish brown 
colour. On the 20tU the increase of water in the Ganges waa 
very marked, and portions of the bed of the river left dry 
since the past year began to be covered with water, although 
»nce the 1st May only 2.S4G inches of rain had fallen at 
Patna. 

July. — At sunset of the 3d a large corona formed round 
the sun. The sky at sunset of the 6tb presented a beautiful 
appearance, clouds of bright green (portending rain,) being 
surrounded with others coloured scarlet. At night, corona 
formed round the planets and large stars, and on the 8tfa, 
2.249 inches of rain fell. From the 1st to the 14th rain fell 
daily. 

August 30th.— While in a boat on the Ganges I observecl 
a curious optical deception. A very violent shower of rain, 
attended with strong wind, swept from the opposite bank of 
the river, and the sky and the river became of one colour and 
indistinguishable the one from the other. The distant bank, 
with its trees, &c. appeared exactly like a picture depicted on 
the clouds. The appearance did not last long. 

November 14tb. — A total eclipse of the moon took place. 
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but the clouded state of the sky prevented its bemg visible. 
The same cloudiness extended all along the Ganges as far as 
Calcutta, a distance of 8^ 9S! of latitude, and perhaps farther. 



AsT. VIII. — On the Assay of ike ArgiUaeeous Iran-Ore. 
By Hugh CoLauHouN, M. D. Communicated by the Author. 

The assay of an ore of iron is the process of subjecting a 
small portion of it, as an average specimen of the mass, to the 
test of chemical analysis, in order to discover the amount and 
value of metal which it may contain, together with the nature 
and relative proportions of those earthy ingredients with which 
the metal is associated. If this analysis be conducted by so- 
lution in acids, and then obtaining each ingredient in a sepa^ 
rate form, so as to ascertt^n the constitution of the ore with 
scientific precision, it is styled the humid assat/. But if the 
analysis be made by merely reducing the ore in a crucible, 
dther per se or associated with a flux, and then examining the 
metallic and scoriaceous mass that results from this reduction, 
it is termed the dry assay. 

Each of these processes has for its object the important pur- 
pose of estimating the metallic richness of any given mass of 
ore, and the expense in fuel land flux which it will cost to ex- 
tricate the iron. Each method possesses certain advantages 
that are peculiar to itself, and each is also marked by its own 
inconveniences. For although the humid assay, or chemical 
analysis, afibrds the only sure method of ascertaining with 
precision the nature and relative proportions of the ingredients 
in any ore, yet it requires more delay, and perhaps more care 
than the smelter is willing to bestow ; and it may also some- 
times demand a greater acquaintance with the science of che- 
mistry than he possesses. On >the oth^r hand, the dry assay, 
conducted by a man of practical experience, will seldom fail 
to 'give a tolerably accurate view of the amount of metal in 
an orC) and of the general character of its earthy ingredients* 
H is a process requiring no great exertion of patience or at- 
tenticm, and as bdng perhaps more congenial with his general 
. habitli it is almost invariably preferred by the metallurgist. 
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We shall consider the two processes separately: aiid shall 
commence with the dry assay. 

§ 1. On the Dry Assay of Irmistones. 

In performing this assay, the leading object to be kept in 
view is to eifcct it accurately, in the most rapid manner, and 
on the smallest scale. It ought to be in all respects a minia- 
ture model of the process which is afterwards to be employed 
in smelting the ore in the blast furnace, and it is only when 
this point is pretty nearly attained that much reliance can be 
placed upon the conclusions deduced from the assay. In ex- 
plaining therefore what is essential lo the successful manage- 
ment of the dry assay, it seems of importance to keep in view, 
at the outset, the history of the smelting process. After a 
brief glance at this, the details which more exclusively belong 
to the assay will be better appreciated. 

Metallic iron nowhere exists in a native state to any con- 
siderable extent. That metal must always be extracted from 
its combinations with oxygen and the admixture of certain 
earthy bodies, by fusing the earths, and by deoxidating the 
metal through the agency of carbonaceous matter. When the 
earthy constituents of the ore are brought into this state, the 
particles of racial which they include will subside through 
the fluid by their superior specific gravity, and unite at iJie 
bottom of the furnace in which the smelting takes place ; so 
that when the whole is allowed to cool, the metal will be found 
collected in a solid Jump at the bottom, while the earthy in- 
gredients are lying above in the shape of a vitrified anti homo- 
geneous mass. In all cases of assay, the metal which is thus 
found below is called the metallic buttou, and the superincum- 
bent vitrified earth is named the scoria. 

There is no single earth of those which are usually found 
in ironstones, that can be brought into a state of fusion by 
the application of any heat of a furnace, however intense. But 
ill some binary compounds of these bodies, and in many ter- 
nary compounds, the ingredients are found to act mutually 
on each other so as to yield to the heat of a furnace, and will 
soften into a porcelain, or melt into an enamel, or flow into a 
liquid glass, as the case may be. But as it rarely happens 
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that these earths $stii associated widi (mt lUaother in iron ores, 
so adjusted in their nature and relative pnqxH^ons as to forin 
easily fusible compounds, it is necessary for the smelter to con- 
rider what are the earthy ingredients in any given ore, so 
that lie may adapt thereto such a flux as will cause the whole 
mixed mass readily to melt in the furnace upon a due apfdi^- 
cat]<m of heat. 

Thus it appears that it is of primary importance to attend 
both to the nature and to the proportions of the various earths 
which are brought together in the furnace. Now, as there is 
a considerable variety in the kinds of those earths with whick 
iron is associated by 'nature, and as there is an endless chang-« 
ing in their relative proportions, it is essential that the smelter 
should possess some knowledge of the composition of any 
given ore which is to be assayed, in order that he tnay be 
enabled to prepare the most appropriate flux tor it,'-^that flul^ 
which shall fuse it most perfectly, and produce as the result 
of the assay, the true amount of metal which the ore contains* 

In selecting and adjusting his flux, the assayer ought always 
to have in view the following circumstances. First, the Use c^ 
a substance which, while it is unexceptionable in other k'espects, 
is of such a nature as is best adapted to liquefy the ore at the 
lowest temperature. Second^ the exhibition of this flux in suf- 
ficient quantity to fuse the whole of the ore ; and third, the 
luniting of its amount within such bounds^ that the whole of 
it may be engroi^sed in absorbing and liquefying the whole of 
the earthy ingredients of the ore. For if an excess of flux be « 
employed, it has often the strongest tendency to form a new 
ore within the crucible, owing to the disposition of oxide of 
iron to unite, at a high temperature, with an earthy mixtufre 
and to vitrify it. So much indeed is this the case, that the 
most accurately adjusted fluxes always retain a certain portion 
of the metal unreduced ; and the amount of this ^ery rapidly 
augments when an excess of earthy matter is exhibited. 

Nothing therefore ean be more important to the successful 
cpctation of smelting, whether on the greatest or the smallest 
scale, than an accurate knowledge of the nature and relative 
proportioDS of the earthy constituents of an ore. Thifs is the 
onlj sure means that the ironsmdter caxk possess for directing 
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him in the cumpoimding of liis ilux, sa that be shall select sub- 
stances of that kind, and in that quantity wbidi are respec- 
tively tbe fittest to produce the fusion uf the whole mass in the 
furnace. Nor is it possible to devise any formula for a flux of 
universal applicatiou, one which can be considered as, in ail 
cases, a sure test of the quantity of metal contained in any ore. 
Our ores are, generally speaking, either siliceous, or calcareous, 
or argillaceous. Now a siliceous or sandy ore requires a flux 
in which pure lime is a predominating ingredient. A calca- 
reous ore, on tbe contrary, naturally containing a considerable 
amount of the carbonate of lime, requires a highly siliceous 
flux. And an argillaceous ore, in order to solve its clay, will 
need either lime or a mixture of linje and silica. Indeed, some 
mixtures of silica and lime in an iron-ore may make it neces- 
sary to add a quantity of pure clay to the flux, before they will 
liquefy in tbe furnace. But since all these various kinds of ore 
often occur in the same coal-field, unless the composition of the 
flux be made to follow their alterations with corresponding 
changes on itself, rt is plain that the smelting or assaying fur- 
nace will seldom or never make a fair return of metal. The 
only certain method, therefore, of trying the real value in metal 
of any given ore, is to obtain some information respecting its con- 
stitution, and then to compound a flux expressly adapted to it. 
It is true, however, that there do exist various powerful sol- 
vents which will hardly fail to fuse any iron-ore in the furnace, 
and which, if judiciously compounded, may often be useful, 
especially when the smelter is left very much in the dark as to 
the constitution of any particular ore. This indeed is the only 
situation in which it becomes desirable to possess some uni- 
form vitrifying material, which may be employed in assaying 
all kinds of ores, however difierent from one another in consti- 
tution. We would recommend for this purpose a mixture of 
from 15 to 20 parts of silica and 25 parts of quicklime (un- 
slacked,) to every 100 parts of the (uncalcined) ironstone. 
This will be found upon trial to be of very general application, 
and will seldom fail to separate the ore into a metallic button 
and a scoria: and although the results of the assay will not 
possess the accuracy uf those obtained with a flux selected ac- 
cording to more systematic principles, it will still aiford a 
lerable approximation. When the ore is unusually refractory, 
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from poverty in metal or the predominance of one of ilsei 
ingredients over the others, St will be proper to 
tivity of the above mixture, by the addition of about 10 parts 
of floor spar or calcined borax. * 

Having thus stated the general nature of the operation 
which it is the object of the assayist to perform, we may next 
proceed to the details of this branch of the metallurgic art, in 
examining which we shall adopt the following order. We 
shall first consider what general rules have been established 
regarding the fusibility of the several earths which nature or 
art has associated with the oxide of iron in the smelting fur- 
nace. After determining what mixtures form the most fusi- 
ble compounds, we shall next advert to the means of procur- 
ing in a state of purity any of those substances which the as- 
sayiat^s exigencies may require. We shall then consider the 
mode of subjecting the adjusted compound of ore and flux to 

' Man; diSerent recipes fur com pounding a general mixture for assaying 
Eion-ores may be met with in cliemical and meldiuigic works ; but we 
have Been few Ihat are deserving of coinmendulion. 'RcT^matn 
nentions the following lielerogeneous mixture lor assaying iTDD-< 
baviug been long in use among the Swedish metallurgislB, and a: 
held in high estiraatiou. 

To 100 parts of ore, 
100 parts of sal a) 



too gloeegall. 

^0 charcoal dust. 

900 black flux. 

I All these inpedients, after being well intermixed, to be put . 
prepared crucible, and covered with common salt. 

Chaptol's general flux for assaying iion-ores consists of. 
To 200 grains of ore, 
l^" 400 borax. 

40 slacked h'me. 

900 nitre. 

The whole mixture to be heated intensely for hslf an hour In a cnicU 
lined inside with charcoal powder. There can be little doubt that in laaom— 
, aisoys performed with either of these fluxes, a considerable portion of oxide 



would be retained ii 
But independently of 
the whole materials 
copioui extrication 
^c. would of itself 
^uxes unsatisfactor} 



of permanent combination by the scoria. 

■■""nmBtance, the violent commotion into which 

"■■niUl be thrown in consequence of the 

"com the sal ammoniac, tartar, nitre, 

:nder every assay made with these 
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the action of the assay furnace, and Rhall conclude this port 
of the memoir by an examination of the metallic button and 
scoria, with a view not merely to determine the actual results 
of any assay which has been made, but also to discover hovr 
far it has been succeasfuUy conducted, or in what respects it 
may on a subsequent trial be amended. 

In following out the method which has now been laid down, 
the first point is to state those principles which have beea 
fixed by experience, regarding the fusible or fusifying nature 
of the ingredients which are usually found associated in the 
smelting furnace. Upon this subject the three following ge- 
neral rules will be found of universal application. 

1. The earths which usually occur in the ores of iron are 
s'dica, alumina, lime, and magnesia. Each of these is infusible 
when exposed per se to the most ^evatcd temperature of a 
furnace. The oxides of iron are fusible under the same cir- 
cumstances. 

2. Very few binary mixtures of these bodies afford' com- 
pounds fusible at the temperature of the blast-furnace. The 
cases in which such compounds are produced are the follow- 
ing. Siilca mixed with its own weight of lime melts under a 
strong heat, into a sort of enamel : it is fusible also with ra- 
ther more than its own weight of oxide of iron or of oxide of 
manganese. Compounds possessed of considerable fusibility 
in very high temperatures are like*ise afforded by oxide of 
iron, when mixed with less than its own weiglit of lime or of 
alumina ; or with a quarter of its weight of magnesia. 

3. A large proportion of the ternary mixtures of the earths 
and the oxides, and a still larger number of their quaternary 
mixtures, are fusible in the furnace. In these mixtures, if any 
one of the ingredients, excepting magnesia, predominates con- 
siderably over the others, the fusibility of the compound may 
be considered as almost certain. But magnesia, whenever its 
quantity exceeds that of the other ingredients of the mixture, 

has a remarkable effect in rendering it refractory. I 
It will be observed that in each of these complex mixtures, 

there is no single ingredient more conducive to fusibility than ■ 

^^ the oxide of iron or of manganese, and none more adverse to k^^fl 

^B it than magnesia. ^^^| 

L A 
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I From these general rules regarding the fusibility of mix- 
I tures of silica, lime, magnesia, and alumina, it is plain that no 
I compound of them, more simple than the ternary, is at pre- 
M sent of any practical use in metallui-gy. Upon these com- 
p pounds, Mr Kirwan has instituted a series of valuable expe- 
riments, which lead to the following conclusionB. 

1. When lime, magnesia, and alumina are the component 
parts of the mixture. 

If lime preponderate, and the proportions be 3 lime, 2 mag- 
iie«a, and 1 alumina, the compound may be vitrified in the 
furnace. Whenever the whole mass is thus melted and run 
into a glass, the highest state of liquefaction is attained which 
the smelter can desire. If the proportions only approximate 
to those just mentioned, the mass may be softened under ex- 
treme heat, so as to forn^ porcelsun or an enamel, but it will 
not vitrify. 

If magnesia preponderate, the compound will be infusible 
in evfiry degree of heat below 166" Wedgwood. 

If alumina preponderate, and be equal to the larger of the 
two other ingredients, and at the seme time is thrice as abun- 
dant as the smaller, the mixture may form a porcelain at ISO" 
Wedgwood. 

Z. In a mixture of lime, magnesia, and silica. 

If the lime preponderate, there are various proportions in 
"which a fusible coniiTound" may be composed. 

If the magnesia preponderate, the mixture is infusible. 

If ^lica preponderate, few fusible compounds can be I 
pared. 

3. In a mixture of alumina, magnesia, and s 

If the alumina predominate, only a porcelain can be p 
ced. 

If the magnesia predominate, not even an imperfect f 
can be effected. 

If the silica be the most abundant ingredient, there are va- 
rious mixtures which will yield a porcelain, and one that will 
even vitrify. This occurs when the mass consists of 3 silica, 
8 magnesia, and 1 «l>"nina. 

I, lime, and silica. 
■ product will l>e a 
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celain, ur an iiifuiiiible mass, according to the projiortions uf 
the mixture. 

If the alumina predominate, many mixtures will yield a 
porcelain, but none will afford a glass. ^ 

If silica exceed, a porcelain or an enamel is frequently pro- 
cured, and it is probable that even a glass may be attaiiH ' 
«ble.* 

From a due consideration of these experiments of Mr Kir- 
wan, and of the preceding general rules, it will not be diffi- 
cult for the assayist, with a little perseverance, to succeed tn 
adapting an appropriate flux to his ore. 

In doing this, he will find that the earthy ingredients which 
are most frequently present to excess in the common argilla- 
ceous ironstone, are clay and silica. Both of these substances 
will easily vitrify in the furnace with the addition of lime. 
Lime is therefore the principal flux which is employed for 

• Elemenli of Mineralogy, vol. i. p, 72. The fiuiibility of mixtures 
of thi: earths and metallic oxides has been made the subject of an elabo- 
rate wurse of investignttonj by several other eminent chemists besidcB Mr 
Eirwan. Among these may be mentioned Achord, (Memoiri of the 
Academy of Berlin, 1779, 1780. Journal de Fhsitgue, xxii. 179, 300. 
xxiv. 880, XXV. ISl.J, Gtrbard, (VersuEhe einer Geickiclite der Mineral- 
reich, vol. ii. Journal de P/ii/tique, xxviii. 3*.J, Klaproth, {Bdlrage zur 
ehrm. Kenat, der Miiieralkiirper, i. I. J, and LampadiUB, (Handbuch der 
Allgemeiae BulUnkunde, i. 127. Journal det Mines, xviiL 171.J It 
would be a highly interesting inquiry to examine in elevated tcinperaCum 
the habitades of similar mixtures of earths and metallic oxides, made iu 
conformity with the prime equivalent proportions of these substuiccB. 
* Hitherto the only system of investigation pursued on this subject has been 
by subjecting to the action of heat an endless variety of binary, temaryi 
and quaternary mixtures. But when we consider the ntnnber of distinct 
substances and the infinity of their possible combinations whose reciprocal 
action in high temperatures it is of importance to know, it is almost a 
hopeless task to endeavour to subject each of these successively to the test 
of experiment. Now, however, that the combining proportions of bodies 
have been ascertained, the roetaUurgist is in possession of an infnilihle rule 
for his guidance in compounding earthy mixtures ; and in every ftiture 
prosecution of such an inquiry, he would, of course, Eystemftlically mix 
the substances to be experimented upon, in conformity with their prime 
equivalent weights. The number of the experiments which he would find 
it necessary to make, would be thus most materially abridged, while, at 
the same time, the attainment of important and dedsive results would be 
rendered far more certain. 
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these ores. The amount of lime thus used will vary accord-' 
ing to circumstances between 5 and 20 or even 30 per cent, of 
the ore, being increased or diminished according to the amount 
and the nature of the earthy matter which the ore contains. 

In assaying .ores which are overcharged with silica, and des- 
titute of clay, it will often be found advantageous to employ^ 
in conjunction with the lime, a portion of pure clay, varying 
in amount from 5 to 10 per cent, of the ironstone, according 
to' the abundance of the silica. 

In the same manner, in order to promote fusibility in any 
argillaceous ore which is more than usually destitute of ^ica> 
it will be proper to add a certain amount of that substance, 
varying from 8 to 12 per cent, of the ore, in-order to form a 
flux along with the lime. 

But before leaving this topic it is material to observe, that 
of all the ingredients which are associated with iron in the ore, 
clay is the most frequent and abundant, and that which re- 
quires the greatest delicacy in adjusting to it the due propor- 
tion of its counteracting flux. If the lime be exhibited in ex- 
cess, the resulting scoria is difficultly fusible and viscous; and 
of course, obstructs the coalescence of the particles of reduced 
metal into a single mass ; but if too small a portion of lime be 
employed, the consequence will be, either that vitrifaction 
will take place defectively in the furnace, or that the pordon 
of the siliceous ingredient of the clay which is left unsaturat- 
ed, will dissolve and unite with a portion of the oxide of iron, 
so as to shield it from reduction. It is therefore an object of 
primary importance to the assayist to determine the exact pro- 
portion of argillaceous matter contained in any ore, before he 
commences its assay ; and as this may be easily done^ even by 
those who have very little experience in chemical manipulations, ^ 
it ought in all cases to be made the subject of a separate and 
preliminary experiment. This analysis may be conducted in 
the following manner. 

Take 100 grains of the pulverized ore ; put it into a wide- 
mouthed flask, and pour over it an ounce measure of muriatic 
ncid, which has been previously diluted with two ounce mea- 
^iures of water. An efiervescence will instantly take place oc- 
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casianed by the muriatic acid attacking and ^issoiving the carbons I 
Date of iron, and any other carbonate, as of hme, magneeia or^ 
oxide of manganese, which may exist in the ore. When the 
. whole muriatic acid has been added, expose the mixture to a mo- 
, 'derately warm temperature, that of a sand-bath, for example, and 
, agitate it frequently, so as to expose every particle of the ore to 
\ the direct action of the acid, and to prevent the undissolved por- 
tion from concreting inio a mass. At the termination of about 
an hour, the whole of the oxide of iron, lime, magnesia, and 
oxide of manganese, will have been taken up by the acid i and 
the portion left undissolved will consist of clay, together with 
silica, if the ore has been of a siliceous nature, and of carbo*, 
naceous or coally matter. Let the whole be now transferred 
upon a small paper filter, and the insoluble residue washed, 
BO long as the liquid which passes through has a perceptible 
taste of acidity. Then dry the filter, first between folds of | 
blotting paper, and afterwards before a fire or upon a sand- . 
bath : it should now be put together with its contents, into a 
platinum crucible, and calcined, either over the flame of a \arga. J 
spirit lamp or upon pieces of red hot wood charcoal, until the 
carbonaceous matter produced by the ignition of the paper 
and the coally matter originally contained by the ore, is en- 
tirely consumed. The residue will consist of the clay and si- 
lica of the ore in a state of separation from all the other in- 
gredients ; and its weight will of course indicate the propor- 
tion which the ore contains of argillaceous or siliceous matter. 
After having thus ascertained the proportion of clay which 
is present in any ore that is to be assayed, the amount of lime 
which is to be employed as a flux will be carefully adjusted to iL 
In most cases a quantity amounting to three-eighths of the 
clay will be found the most eflicacious adaptation. But if ac- 
tual experiment should prove that a larger supply of lime ii 
requisite, it may be inferred that the clay is unusually abun- 1 
dant in silica; and if, on the contrary, a smaller quantity cfm 
lime suffices, it is probable that the ore naturally contains. A 4 
certain portion of the carbonate of lime. 

We have now briefly considered the ores in which clayqr J 

Itiilica is a preponderating ingredient. Those which are iisua^ j 
ly styled calcareous seldom contain a sufficient quantity ofa 
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lime to flux their natural silica atid clay^ and it is necessary 
therefore in assaying them to add a certain amount of lime, 
ranging from 2 or S to 10 per cent, according to circumstan- 
ces. If, however, the lime be superabundant, the flux to 
be chosen h silica, which should be exhibited in a proportion 
mot under 6 atul not exceeding 15 per cent., and varied with- 
in these limits according to the excess of the lime, and also 
according to the quantity of silica already present in the ore. 
Should the ore contain little natural clay, the flux will be im- 
proved by the addition of from 6 to 10 per cent, of pure clay. 

It may be remarked upon the whole of the cases just consi- 
/dered, that, in whatever state the siliceous, calcareous, or ar- 
gillaceous ore may occur naturally, it should be the aim of the 
smelter to prepare a mass for his furnace, the general propor- 
tions of which should be somewhat approximating to 1 pait 
by .Wright oT lime, 1 of clay, and S of silica. This is the mix- 
ture which will most easily run into a glass, and which will 
yield the most perfect and unreserved return of metal after 
fusion. 

Magneman ores generally prove the most refractory* If 
the excess of magnesia be considerable, the ore must be fluxed 
with a mixture of nearly equal parts of silica and lime, (from 
6 to IS per cent, of each,) together with a small amount of 
day. 

If an ore is extremely poor in metal, it may be inadviseable 
to supply its deficient earth as a flux for those other earthly 
ingredients which are already present in excess, on account 
of the inconveniences which arise from having the earthy 
flCOria very abundant in proportion to the metallic product. 
In such a case as this, recourse should be had to a more 
powerful solvent, which, although used in small quantity on- 
ly, may nevertheless flux the ore in the ordinary furnace heat. 
Fluor spar and calcined borax are the safest and the most 
efficacious substances for this purpose. If either be taken 
singly, an amount varying according to circumstances from 
12 to 25 per cent, will form the flux ; if they be taken jointly, 
each may be in the proportion of about 10 per cent, of the 
quantity of ironstone. Indeed it may be considered as a rule 
of general application, that whenever an ore is found to be 
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more than ordinarily refractory, the flux may be very benefi- 
cially Htrengthened by the addition of a small quantity of 
either of these two substances. They both flux, with nearly 
equal vigour, either silica or lime, and aa they have compara- 
tively little tendency to retain the oxide of iron in a state of 
permanent combination, they are most valuable resources 
for the assayist in the case of a refractory or a barren ore. 
We cannot take leave of this subject, however, without clear- 
ly stating this caution, that neither these nor any saline fluxes 
whatever should be had recourse to by the assayist, except 
in those extreme cases where their use can scarcely be dis- 
pensed with. It is of the utmost importance to the practical 
metallurgist to maintain a strict analogy between the assay 
process and march of the blast furnace : but this analogy is 
evidently destroyed in the most essential point, when he in- 
troduces into the assay crucible substances which are never 
employed in the smelting of the iron-ore on the large scale. 

Having now considered in what manner a flux should be 
adapted to each particular class of the argillaceous, the sili- 
ceous, and other most abundant of our ores, the next object 
which we have proposed is to point out in what manner the 
several ingredients which may be required to compose a flux 
may be obtained by the assayist in sufficient purity. In do- 
ing this, he will not encounter any difficulty, the substances 
in question being lime, silica, clay, borax, and fluor spar. We 
shall subjoin a simple mode of preparing each oi them. 

To prepare the lime, let a crucible be filled with pieces of 
pure white-coloured marble, and then exposed to the intense 
heat of a furnace for about an Rour. Immediately after cool- 
ing, it should be pulverized, the powder should then be sift- 
ed with a fine sieve, and secured in a well-stoppered bottle. 
The reason why it is necessary to pulverize this, and all the 
other ingredients in an assay, is because it is essential to the 
success of the operation that all the materials should be ex- 
hibited in such a form as admits of their being thoroughly in- 
corporated with each other. 

The uncalcined carbonate of lime, aa marble, or any pure 
common limestone, may be substituted in the assay with 
little inconvenience for quicklime. But in this latter 'case, 
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the quantity of flux which is taken will of course require to 
be increased, as 100 parts of the carbonate are equivalent to 
only 56 parts of pure lime. 

In preparing silica, it is only necessary to reduce colour- 
less transparent quartz, or calcined flint, to an impalpable 
powder. The pulverization of the flint is materially facilita- 
ted by the previous calcination- 
Pure white coloured pipe-c!ay, which is composed of little 
else than alumina and sihca, the silica being almost always 
the preponderating ingredient, will be found a very useful 
material in any case where the presence of a small quantity of 
alumina is likely to promote vitrification in the furnace. It 
■ will be observed that all clays, Rowever similar in appearance, 
if obtained from difi^erent localities, are liable to variation in 
the proportion of their constituents, and it is therefore proper, 
in the prosecution of a series of assays, to preserve a stock of 
the same clay in the laboratory, so as to make sure of always 
employing a reagent of the same description in each experi- 
ment. Without this precaution it is not always safe to com- 
pare the results of different assays with each other. 

Fluor spar may be obtained by reducing to powder a tran- 
sparent fragment of fluor or Derbyshire spar. This spar 
should he carefully selected, so as to be free from pyrites, a 
matter which requires the greater attention, as specimens often 
occur, through which minute crystals of pyrites are dissemi- 
nated to a considerable amount. 

Borax, before being used, should always be well calcined, 
to get rid of its water. Let it be first exposed to the moderate 
temperature of asand-bath, until it ceases to swell up, and then 
let it be acted on by a dull-red heat. While yet hot, it should 
be pounded, sifted, and transferred into a stoppered bottle. 
Unless this be done before the borax has been allowed to be- 
come cold, or if the stopper do not accurately fit the neck of 
the bottle, the salt will speedily regain its water by absorbing 
the atmospheric humidity. 

These seem to be all the substances which can be required 
to compose any flux in the assay of ironstones. We shall next 
consider in whi <■ the ore itself may he fitted for the 

crucible. 
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Upon this subject we cannot refrain from making one ob- 
I tervation, which is of a nature so obvious, that were it not in 
I teany cases overlooked, we should hardly have considered it 
becessary to state it. The remark now referred to is this, that 
[ the first step to be taken in procuring any ore for an assay, is 
select with care what is a fair average specimen of the qua- 
t Iky of the ore. To do this with propriety, as it is only choos- 
g a small sample from a large mass, requires a considerable 
F <3iare of discrimination and attention; and yet, to do it with 
I aecuracy is a matter of the very last importance, for if a mis- 
take be commitlcd here, no matter how carefully the other steps 
of the process may be performed, there still remains the greatest ' 
hazard that the result may either leave a mass of rich material 
undervalued, or perhaps the more fatal error, of causing too 
high an estimation to be placed on an ore of indifferent qua- 
lity. 

In most cases the ore may, without any material inconve. 
nience, be subjected to the assay furnace, without having been 
previously calcined. This previous calcination, however, al- 
ways has a sensible effect in facilitating the accurate performance 
of the assay. For if it have been omitted, an effervescence ne- ' 
cessarily occurs at the commencement of the ignition, throng 
the disengagement of carbonic acid from the carbonates of irony 
lime, &c. and also through the escape of gas arising from 
the decomposition of the carbonaceous ingredient : the mix- 
ture, in consequence, is apt to be deranged, and a portion of it 
may even be thrown upwards out of the sphere of the flux al- 
together, so that though this may also be reduced, il is not ab- 
sorbed by the scoria, and transmitted to the metallic button. 
Calcination becomes particularly important when the ore hap- 
pens to contain an unusually large proportion of carbonaceous • 
or coally matter, as is generally tlie case with the black-colour- J 
ed varieties; for if the carbonaceous particles were allowed to 1 
remain diffused throughout the mixed massj they would not J 
fail to exercise a powerful influence in rendering it refractory, } 
and in preventing the particles of reduced metal from meeting J 
in a united mass. 
Ks-' The ore may be calcined in the following manner. Beduce " 
^Krom one to two hundred grains of it to a flne powder, and io- 
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troduce this into a large platinum crucible, after which let ii 
ignited in a low red heat during the first five minuteB, and 
then in a pretty strong red heat, in which it should be kept till 
the operation is finished. If the ore happens to be overcharged 
with carbonaceous matter, the calcination will be more com- 
plete if it be conducted in a shallower vessel than a common 
crucible; and it will be necessary to stir the powder frequent- 
ly, so as to expose the whole of it during the course of the ig- 
nition, as much as possible, to the free and direct access of the 
atmospheric air. Afterttomplete calcination, the loss of weight 
sustained during the process will be found to indicate, with 
considerable accuracy, the proportion of carbonic acid and other 
volatilizabte matter which had been contained by the ore. 

The intermixture of charcoal powder with the flux has been 
frequently recommended as a useful auxiliary to it for the pur- 
pose of reducing the oxide of iron. But this practice is not 
only quite unnecessary, but it may often prove extremely pre- 
judicial to the accuracy of the assay. A perfect reduction of 
the oxide may be always insured by simply keeping the whole 
materials of the assay surrounded externally with carbonaceous 
matter, as for example, by coating the inside of the assay cru- 
cible with a lining of charcoal powder. The presence of the 
carbonaceous particles necessarily adds also to the refractori- 
ness of the mixture, and constitutes a strong mechanical bar- 
rier obstructing the aggregation of the globules of reduced 
iron. Besides this, it is well known to every one at all versant 
in the assayiiig of iron-ores, that iron, if imbedded in a state 
of minute division among charcoal powder and exposed to an 
intense heat, is liable to be converted into plumbago. This is 
a substance unattractible by the magnet ; and as the assayist 
is always in the habit of searching his scoria with a magnet for 
the purpose of gathering up any small particles of iron which 
may not have made their way, during fusion, to the metallic 
button, he is deprived of all benefit from this resource in so 
far as such iron may have been formed into plumbago, and a 
proportionate disappearance of the metallic product is of course 
inevitably produ' 

The practice -ng the ore and flux into a paste 

with oil is wort. ■ a similar reason : the oil, when 
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it is decomposed by the heat, leaving a quantity of an impal- 
pable carbonaceous powder inlimately diffused throughout the 
mixture. The best state In which the assay mixture can be 
introduced into the crucible is that of a fine, dry, and tho- 
roughly blended powder, and the aid of any adventitious ce- 
menting matter is altogether unnecessary. 

The crucibles that are to be employed in the assay obvious- 
ly require to be highly refractory, and not easily Eusceptible of 
cracking, through exposure to any sudden change of tempera- 
ture. The best are certainly those which are formed either of 
Stourbridge clay, or of a similarly constituted material. But 
the common Heasian crucibles, if they be genuine, will be found 
very suitable in all cases where the temperature of the assay 
furnace is not raised to an extreme degree of intensity. In the 
course of numerous experiments on the assaying of iron-ores, 
during which these Hessian crucibles were almost invariably 
employed, there did not occur a single failure in consequence 
of their either cracking or melting. 

Before introducing the assay-mixture into the crucible, it is 
necessary to line it interiorly with a coatiiig of charcoal, which 
in the high temperature of the furnace, deoxidates the oxide of 
iron and reduces it to the metallic state. This coating may be 
applied in the following manner. 

Take a quantity of pulverized wood charcoal, and sift it 
pretty fine with a wire-cloth sieve. Then form a gum water, 
composed of 9, parts of gum arable and 1 part of gum traga- 
canth, with 100 parU of water, and with this hquor make the 
charcoal powder into a thick dryish paste. Fill the crucibles 
with this paste, observing the precaution of introducing it in- 
to them in small successive quantities, so as to admit of its be- 
ing more iirmly rammed together into a solid, compact mass. 
Then reduce the crucibles and their contents to a state of 
thorough dryness, by keeping them in 'a warm situaUon for 
six or eight days. 

It is not uncommon to diffuse a portion of clay through the 
gum water, with a view to increase the adhesion of the char- 
coal powder to the sides of the crucible. This practice ought 
not, however, to be imitated; for it is unnecessary, and will 
evidently cause a portion of clay to intermingle with the mo- 
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terialfl of the assay, so as to derange its composition and mob 
dify its results* 

When the mmsture is completely evaporated, a cavity for 
the reception of the assay-mixture is to be hollowed out in 
the centre of the carbonaceous mass, and of such a size that 
it shall be considerably larger than is strictly necessary for 
containing the mixture. A quantity of charcoal should be 
left to coat the sides of the crucible, not less than one-fourth 
of an inch in thickness, and as nearly as may be, of equal 
depth all around. Upon the bottom of the crucible, the char^ 
ooal should not be less than an inch in thickness. The cavity 
for receiving the assay should contain no angles or corners, 
and be well rounded o£P at the bottom ; its interior should be 
smooth ; and all the loosened charcoal must be carefully blown 
out before the assay is introduced. 

When the crucible has been thus prepared, take 150 or 
200 grains of the natural ore, or a proportionally smaller 
quantity of ore that has been previously calcined : let the ore 
and the flux be completely pulverized and thoroughly incor- 
porated with each other; of course the weight of the flux 
which is employed in the assay mi^st be ascertained with the 
same accuracy as the weight of the ore. Place the mixture in the 
cavity of the crucible, taking care to leave no detached por« 
tion of it sticking to any of the upper parts of the sides; be- 
cause in that situation it would be left beyond the sphere of 
the scoria, and consequently, even although reduced, its me- 
tal would not be transmitted to the metallic button. Fill ap 
the cavity to the top with charcoal powder, and then cover up 
the crucible with a welLadjusted lid ; or, a similar crucible, 
somewhat smaller in size, may be inverted within it, instead of 
an ordinary flat lid. Then let all the joinings be accurately 
luted with fire-clay, leaving only a single small opening, for 
th^ purpose of furnishing a vent to the elastic fluids which are 
generated during the ignition. 

The crucible, with its enclosed assay, is now ready for the 
furnace. It will be found advantageous to strew a little 
pounded glass over the seat on which the crucible rests within 
the furnace, in order that it may remain the more securely at- 
tached. It may be observed that, in most cases, for the sake 
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ze, the assay furnace is made large enough to 
contain two or three crucibles at the same time. The fuel 
which is best fitted for the use of the assay furnace is coke^ 
because it afibrds both the most equable and the most intense 
heat, and the crucibles should be kept completely buried in it 
during the whole process. It is proper to apply the fire at 
first in a very gradual manner, durinij the developement of 
the gaseous matter arising out of the decomposition of the gum, 
and the deoxidation of the ore, and therefore it should not be 
allowed to advance beyond a duli redness during the first half 
hour. By that time, the evolution of gaseous matter will have 
terminated, and the temperature may then be raised to its 
highest pitch, at which it should be permanently sustained for 
upwards of half an hour. The reduction will then be com- 
plete, so that the crucible may he withdrawn from the fur- 
nace. It should immediately be tapjted, for several times, 
smartly against the floor, care being taken to preserve its per- 
pendicular position, and this will have the effect of bringing 
down any globules of reduced iron which may not previously 
have descended to the metallic button. When this has been 
done, the crucible may be set aside till it cools. 

When the flux is properly adjusted, the ordinary tempera- 
ture of a good air furnace will be found sufiicient for the re- 
duction of the ore and the complete extrication of the reduced 
metal. In a pretty extensive series of assays conducted in a 
small portable furnace, in which no other fuel was employed 
than common pit-coal, a failure from deficiency of heat was 
rarely experienced, and in no instance where the flux had been 
adjusted to the ore with even very moderate accuracy. 

If the assay has been successful, the original mixture of ore 
and flux will be found resolved into two separate bodies, the 
one consisting of metal, lying at the bottom of the crucible in 
the form of a flattened globule, and the other composed of all 
the u n vol atiliz able part of the earthy ingredients resting in a 
superincumbent mass above the metal, and termed the scoria. 
These bodies should be carefully separated from each other, 
and preserved for examination. The first step to be taken in 
this examination is an accurate determination of their respec- 
tive weights. The upper surface of the scoria will frequently 
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be observed to be studded with small globules or particle9 of 
iron. In order to separate these, let the whole be pulverized) 
then draw a small magnet repeatedly through the powder, 
which will gather up all the minute fragments of iron. The 
weight of these must of course be deducted from thQ to^ 
weight of the scoria, and added to that of the metallic button* 
The assayist is now in a condition to fix some of the gene- 
ral results of his experiments. In the first place, the weight 
of the metallic button is in each case a direct measure of the 
amount of metal contained in the ore. In the second placet 
the weight of the flux, as originally introduced into the cruci- 
ble deducted from the weight of the scoria, gives the aijoount 
of earthy matter contained in the portion of ore submitted to 
assay ; and, in the third place, the sum of the weig)its of th^ 
metallic button and the scoria, deducted from the weight of 
the original mixture of ore and flux, will leave a quantity 
which measures the amount of volatilizabie matter which has 
escaped during the operation of assaying. If the ore has been 
submitted to assay in its calcined ^te, this loss of weight in. 
volatilizabie matter will consist entirely of oxygen, which has 
been disengaged from the oxide' of iron in the process of its 
reduction. But if the ore was not calcined previously to the 
assaying, this volatilized mi^tter will^ of course, consist of a 
mixture of oxygen and carbonic acid. It is obvious, howevoTy 
that even in this instance the amount of oxygen which the oj^ 
ide of iron loses during its reduction may be easily deternu^i- 
cd, by calcining a quantity of the crude ore per ^, aod de* 
ducting the loss of weight which it sustains in the calcination, 
from the gross weight of volatilizabie matter which is sepai>ait- 
ed from the ore in the process of assaying. 

An examinaltipn of the scoria may now be made with vmnh 
advantage, as its appearances will often be found to indiicate 
in a pretty accurate mapper both the nature and the relatiye 
propcnrtions of the earthy substances contained by the ov^. 

If the ficoria be found uncpinmonly, transparent, and posses^ 
sing most of the characters c^ a glass, such as brittleness, 
breaking into sharp-^dged fragments and with a vitreous, con- 
dioidal fracture, &c., it is certain that the assay has contained 
a supefabuodanfie of silica. Scoriae thus constituted are al- 
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■.IRays more or Ic^ deeply coloured, in consequence of the ox- 
•ifdn of iron which the excess of silica liolds in a state of combi- 
.tion. 

If the scoria present the appearance of being completely 
'Itiehed, and has a vitreous and somewhat enamelly aspect; 
'J|ud if it is at the same time unusually free from colour, this 
a proof tliat the lime has been adjusted in its due propor- 
tion to the other earthy ingredients of the assay. The colour 
by which such scorite are generally distinguished is a light 
shade of grey. 

f. If the scoria be marked by a green colour, this indicates the 
presence of manganese. It is necessary to observe, however, 
that it would be unsafe to estimate the quantity of manganese 
colely from the degree of intensity of the green colour; for 
fwhen the ignition in the assay furuace is violent and protrac- 
ted, the oxide which the slag had ori^naily held in solution 
undergoes reduction, and, coalescing with the iron, forms part 
of the metallic button. ' 

But if, instead of obtaining the scoria fully and distinctly 
separated from the metallic product, the whole assay, on open- 
ing the crucible, be found to exhibit a scoriaceous mass, usual- 
ly of a greyish or blackish colour, attractible strongly by the 
magnet, and containing particles of iron diffused throughout 
its entire substance, this result indicates, that although the ox- 
ide has been reduced in the furnace, yet some of the earths 
have been present to excess during the assay, and that the flux, 
either from its amount or its composition, has wanted the re- 
quisite degree of energy to liquefy the mass, and to unite the 
metallic particles into a button. Sometimes this product will 
present the appearance of having undergone a mere incipient 
fusion, and will be in the state of an incoherent and easily 
friable mass ; or it may even have undergone a viscous semi- 
fusion, so as to be left in the shape of a solid opaque mass, 
very difficultly frangible, and breaking with a compact stony 
fracture. 

Unfortunately, a scrutiny of the external characters of the 
mctallie button cannot lead to any conclusions regarding the 
value of the metal to be obtained by smelting the ore, with 
the same d^rce of precision with which a similar invesiiga- 
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tion of the scoria indicates the nature of the earthy ingredieiiits. 
The appearance and properties of the metalKc product may 
be so much modified by a variety of circumstances, which may 
not only be extrinsic to the compoi^tion of the ore, but which 
cannot themselves be subjected to any certain rule, that it is 
always difficult to deduce from an examination of it any ceiv 
ttan inference regarding the quality of the iron. Thus, the 
intensity and duration of the ignition, some apparently trivial 
modification of the nature of the fluxing nfaterial, or a ehange 
in the mode of cooling the crucible, will often produce re- 
markable differences in the nature and qualities of the metal- 
lic product Indeed, in as far as the metallic ingredient of 
any ore is concerned, the amount of it seems almost the only 
property which can be certainly gathered from even the most 
careful assay. We may notice, however, a few of the most 
striking variations in the-quality of the metallic button which 
will encounter the assayist in his experiments, and also, so far 
as possible, state the causes which produce them. 

If the temperature of the assay furnace has been low, the 
metallic product never can present the appearance of black 
cast-iron, which is never produced without the application of 
an intense heat. Again, if the crucible be rapidly coded, no 
matter from what inteninty of heat, black ca6t-iron will not be 
fiwrmed ; for even the most perfect specimen of this variety 
ot carburetted iron may at once be converted into a body pos- 
p^^sing all the external and physical characters of whit^ cast- 
iron, by merely melting it, and cooling it suddenly. It is a 
singular fact, that by this simple variation in the mode of 
cooling, the same piece of metal, although it must pbvieuslj 
contain in either ease the same quantity of carbon, will never- 
theless have the most oppoi^te properties communicated to it 
in colour, texture, and hardness. The white cast-iron is of 
fl white colour, with a silvery aspect ; it is excessively hard, 
md is composed of large crystalline laminae irregularly su« 
perimposed upon each other. On the contrary, the black cast- 
u?pD is of a dark grey colour ; it is soft, and exhibits a small 
cirjrstaUiQe or granular texture. 

; The flux may also exercise an equally remarkable influence 
W^ Ihe properties erf the metalUc product of the assay. 
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Thus, if it liappen to form along with the other ingredients 
■of the ore a highly refractory compound, this will envelope the 
rtJuceii particles of Iron, and prevent them from becoming 
saturated with carbon. The metallic product, in such a cast, 
has more resemblance to steel or malleable iron, than to cast- 
iron: In the same way, if the flux contain any compouTid 
from which carbon, at a high temperature precipitates a body 
that is capable of forming an alloy with iron, this circumstance 
will materially modify the metallic product of the assay. Among 
the most dangerous of these substances, are sulphur and the 
saline combinations in which it forms an ingredient, such as 
sulphate of soda, and sulphate of lime ex gypsum. Sic. ; or 
phosphoric acid and its saline combinations, such as phosphate 
of soda, or phosphate of lime, which occurs in the earth of 
bones, in ivory black, or in animal charcoal. All of these 
ought to be most carefully excluded from the composition of 
the flux. The presence of any of them, even in a very minute 
degree, would infallibly contaminate the iron with sulphur 
or phosphorus, cither of which is productive of the most 
injurious effects to the best properties of the metal. Indeed 
the use of borax in a flux is not altogether harmless in this 
respect, for it must cause the metal to be alloyed, to a certain 
cKtcnt, with boruret of iron. 

Both sulphur and phosphorus possess in a remarkable de- 
gree, the power of augmenting the fusibility of iron. Both of 
them also are hostile to the formation of that state of the metal 
which is called black cast-iron. In this respect sul|)hur is a 
much more energetic agent than phosphorus. It not only 
seems to dispose the metal so strongly for fusion as to prevent 
it from remaining long enough in the higher and hotter part 
of the blast furnace, but also appears to destroy, to a certain 
extent, that peculiar state of combination between iron and 
carbon which constitutes black cast-iron. This tatter fact 
seems to be established from the circumstance, that it is both 
extremely difficult to produce good black cast-iron from ores 
contaminated by pyrites, mid that any piece of black cast-iron 
is readily converted into white by being fused along with a 
httle sulphur. When metal that has been melted along with 
eomc sulphur is poured from the crucible, it consolidates almost 
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instantaneously, in consequence of the lowness of the tempe- 
rature which sufficed to produce liquefaction, and its colour 
also passes with more than the usual quickness to a dull red. 

Every metallic oxide which is reducible in the temperature 
of the assay furnace, should be carefully rejected frons the 
composition of the flux, as the reduced metal would inevitably 
form an alloy with the metallic button. The oxides against 
which it is chiefly necessary to be guarded, are those of man- 
ganese, copper, lead, and arsenic. In the assaying of iron-* 
iores it is no uncommon practice to substitute pounded glass 
for silica ; but, whenever this is done, it is necessary to avoid 
every species of glass whose composition is tainted with the 
oxides of manganese, arsenic, or lead. 

With these precautions we are not aware that it is necessary 
to add any thing farther on the subject of the dry assay. 

§ 2, On the Humid Assay of Ironstones. 

We have now considered at some length the details of what 
seem to be the most advantageous methods of conducting the 
examination of an iron-ore by the dry assay. It has already 
been remarked that it is to this process that the metallurgist 
has by far the most frequent recourse when he wishes to prove 
an unknown ore. In convenience and dispatch it is so emi- 
nently preferable to the humid assay, that, although its results 
never can be relied on with the same degree of confidence, yet, 
«8 they are generally possessed of tolerable accuracy, it is very 
widely adopted in practice. By the dry method, if it has been 
judiciously followed out, a single operation enables the smelter 
to separate his ore into its two grand classes of constituent 
bodies, the earths on the one hand, and the metals on the other. 
He thereby obtains in miniature a pretty correct representa- 
tion of the relative proportions in which the amount of metal 
and the amount of earth exist in the stratum of ore, and also 
of the general properties which the ore will be found to possess 
when treated in the smelting furnace. 

In many cases, therefore, the dry i^ssay is found to serve att 
the purposes of the practical metallurgist : but there are also 
many in which the humid assay or chemical. analysis of the ore 
will be found highly useful, and some in which it is indispen- 
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sable. The constitution of an ore can seldom be iboroughly 
explored by the dry assay. On the contrary, the conclusions 
at which the assayiat arrives are of the most general nature. 
The number of the individual ingredients in the ore, the cha- 
racteristic nature, and still more, the relative amount of each 
must always remain the subject of more or leas doubtful con- 
jecture. By the dry assay, tlie smelter possesses no teat, to 
enable him to appreciate the true composition of a scoria, ex- 
cepting its fusibility, and its external and physical characters. 
But as there are many earthy mixtures which, although very 
dissimilar in reality, are yet converted in the furnace into scoriffi 
which do not distinguish ably differ from each other in any of 
the characters just mentioned, the assayist by fire, after alt his 
resources are exhausted, may still be left in perplexity respect^ 
ing the individual earthy constituents of his ore. 

For these reasons the assay, via humidd, is frequently indis- 
pensable, and, whenever sufficient time can be spared, it should 
be always resorted to, as affording, in every case, the most 
accurate and satisfactory exposition of the whole constitution 
of an ore. We shall therefore proceed to state in detail a ge- 
neral formula of analysis, via humida, by means of which the 
true nature and amount of the constituents of the mineral that 
is examined maybe ascertained, even without employing any 
uncommon degree of caution, to within xaa^b part of the 
whole mineral. 

Take 100 graias • of the ore, eiiher in powder or in small 
pieces not larger than a grain of wheat, and put it into a ves- 
sel of glass or platinum, containing a mixture of one ounce 
measure of concentrated muriatic acid, with two ounce mea- 
sures of water. The mineral will immediately begin to pass 
into solution with effervescence. When the action in the cold 
appears to have terminated, digest the mixture upon a sand- 
bath, in a temperature scarcely exceeding 100°, for about four 
hours. It will now be found that, by this treatment, the 
whole of the metallic oxides and earths which existed in the 

' Wlien it is the principal object of the analysis to deiermine tlie precise 
quantity of metal contained in the ore, and when the nature and omouDt 
of each of its extraneous ingredients oie of minor impoTtoncc, the assayiat 
may obtain accurate results by operating with Bhj or even with only 

;nty grains- 
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mineral in union with carbonic acid, hayebeen dissolved. Bat 
tbe clay ingredient is scarcely changed in any respect, and re- 
mains mixed with the carbonaceous matter, in the form of a 
black-coloured powder. Let this insoluble portion be sepa- 
rated by a common paper filter, and then let it be thoroughly 
washed by repeated affusions of water. * 

The liquid which passes through the filter contains all the 
oxide of iron which existed in the ore in a state of combiua^ 
tion with carbonic acid ; it may contain also lime, magnesia, 

* As some of my readers may probably have had very little practice ii> 
ehemical manipulations^ I trust that a fbw observations on the management 
of Jilters will not be deemed superfluous. After a precipitate has been 
eollected upon a filter and dried^ it cannot be again completely separated, 
because a certain quantity of it adheres so obstinately to the fibre of the 
paper^ that it cannot be removed without bringing away with it a portion 
of the filter. Hence it would be impossible in this manner to determine 
Ihe exact amount of a precipitate. The expedient usually resorted to for 
obyiating this difficulty, is to weigh the filter beforehand : the increase ef 
weight which it acquires in the process is held to indicate the weight oT 
precipitate. But this method is liable to objection; for the weight of the 
filter is apt to be altered by the liquids filtrated through it. Besides this^ 
unsized paper has a strong attraction for moisture, and the quantity of hy- 
grometric water which it contains is constantly dianging, according to the 
degree of humidity of the atmosphere z it is necessary^ ib^refcne^ to take 
Wne peculiar precautions^ in order to have the filter in exactly the same 
state of dryness both at the commencement and at the termination of the 
experiment. A much more accurate mode of filtering is to employ two fil- 
ters. They ought to be in all particulars, such as thickness, fineness, size, 
&& as nearly atike as possible; and they must be carefViUy counterpoised 
Ugamst one another on a balance, small portions being cut off fronoi the 
heavier of the two> until they both possess exactly the same weight* One 
ef these is^then to be inserted toithin the other ; and ^ precipitate is to 
be poured on this double filter, and washed in the usual manner. It is ob- 
▼ioos, that whatever alteration one of these sustains in the courseof the pro« 
cess, will in all probability be sustaiaed by the other ; and also, that, at 
.the termination of tbe desiccation, the two filters will be in precisely the 
•aine state in r^ard to hygrometric humidity. The dififereace of weight 
between the inner and the outer filter will tiberefore indicate very accu^- 
YStely the weight of the precipitate. A very high d^ee of precision may 
Im attained^by this mode of manipvlating. 

When the precipitate requires to be heated to redness, its weight in the 

V oug^t to be ascertained in the first instance ; a determinate quantity 

"^ is then to be ignited, and i^m the loss of weight which this sustains, 

easy to calculate the loss which would have been sustained had the 

le been ignited. 
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and oxide of manganese, when these ingredients happen to be 
present in tlie ore in the form of carbonates. The solution 
has always more or less of a greenish tint, in consequence of the 
oxide of iron being chiefly in the state of black oxide. In the 
farther progress of the analysis, the first step to be taken is to 
convert the whole of this oxide into peroxide ; without which, 
it would not be possible to make an accurate determination 
of its quantity, because the black oxide of iron cannot be col- 
lected in the form of a precipitate without its being partially 
converted, in the course of the operation, into the red oxide. 
This peroxidation may be conveniently effected by heating the 
solution nearly to a tcmperatui-cof ebullition, and then gradu- 
ally adding nitric acid, in small quantities, until the de^ 
brown colour produced by the first portions of acid has disap-i 
peored, and is replaced by a clear reddish yellow. This is a 
- proof that the metal is now entirely peroxidated. 

Let this solution be diluted with water, and mixed with li- 
quid caustic ammonia as long as a red-coloured precipitate 
continues to fall; and in doing this, some care should he taken 
to avoid adding an excess of ammonia. The precipitate thus 
produced consists solely of the peroxide of iron ; for caustic 
ammonia does not precipitate lime from its solutions under any 
(arcum stances, nor does it readUy precipitate magnesia or oxide 
of manganese, when their solutions contain a considerable ex- 
cess of acid, even although it be added until the mixture ac- 
quires an alkaline reaction. The precipitate ought to be col- 
lected upon a filter, and thoroughly edulcorated ; then it 
should be carefully diied, first in the open air between folds 
of common blotting paper, and lUElcrwards in a moderate tem- 
perature, so as not to char the filter, between 200° and 250°; 
in fine, to complete the expulsion of the whole moisture, let 
the precipitate be exposed to a low red heat in a platinum cru- 
cible for about fifteen minutes. 1 00 parts of it, when thus freed 
from its water by ignition, represent 90 p*rts of protoidde of 
iron, and 145 parts of carbonate of protoxide of iron.* This 

* The aiumania is upt Id Bttrsct cmbonic atiil from ihe atmospher?, 

and thus to acquire the prapnty of ilecomposiiig solutions of lime. In 

IcDiisequeiice of this, it tatj be proper in all thase cKee in which it is of 

'wporlance lo determine the precise quantity of oxide ofiron with extreme 
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oxide of iron generally contains a very small quantity of siUca, 
but seldom or never any notable trace of alumina. Muriatic 
acid, assisted by heat, dissolves out the oxide of iron, and 
leaves behind the silica in the state of insoluble gelatinous 
flocks. 

Sfiould the presence of alumina be suspected, the oxide, 
previously to its desiccation, ought to be digested with some 
caustic potash or soda ; and the earth may be sub^uently 
precipitated by supersaturating the alkaline solution with an 
acid, and then decomposing it, in a boiling temperature, with 
an excess of carbonate of soda. 

. After having thus obtained the oxide of iron contained by 
l)ie ore^ the next step is to separate the lime which may also 
exbt in it. It is necessary, for this purpose, that the alkaline 
liquid separated from the oxide of iron should be rendered 
exactly neutral : which may be done, either by adding to it 
dilute muriatic acid until it ceases to affect vegetable colours, 
or by supersaturating it slightly with the acid, evaporating to 
dryness, and redissolving the saline residue in water. Into 
this neutralized liquid pour a solution of oxalate of ammonia 
drop by drop so long as a precipitate continues to fall, and 
when this is done, set the mixture aside for six or eight hours, 
in a situation where it will be maintained at a temperature of 
9bout 100^. The whole of the lime will by that time be pre- 
cipitated in the state of an oxalate. Let this be transferred 
upon a filter, washed and dried in a very gentle heat. 100 
parts of it, dried in this manner, are equivalent to 38.36 parts 
of lime or to 68.49 parts of carbonate of lime. If this oxalate 
be cautiously calcined in a very low red heat, in a platinum 
crucible, it will be converted into pure carbonate of lime, 100 
parts of which represent 56 parts of lime. 

accuracy, to make the prec^itation in a stoppered bottle, and to draw off 
the clear liquid with a syphon, after the oxide has had time to subside. 
I'he bottle should then be filled up with water, agitated, and set aside un- 
til the oxide hap again subsided to the bottom, after which the liquid should 
be drawn off as before. In this manner the oxide should be washed seve- 
ral times, while it is kept from all access of the atmospheric air, until the 
greater portion of the soluble matter is separated. It may then, with suf- 
ficient safety^ be collected upon a filter, and subjected to the treatment de- 
scribed above. 
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It is necessary to provide for that case, of very frequent oc- 
currence, in which the liquid filtered from the oxalate of lime 
may contain magnesia and oxide of manganese. When this 
happens, let it be evaporated to dryness, then put the sahne 
residue into n platinum crucible and calcine it in a tempera- 
tiirc below a visible red heat, until the whole of the ammonia- 
cal salts are expelled. It is necessary to do this, for unless 
these salts were previously got rid of, it woidd be impossible 
to efi'ect a complete precipitation of the magnesia. Let the 
residue from the calcination lie next dissolved in muriatic acid, 
and having neutralized the solution, either by evaporation or 
by the addition of an alkali, pour into it a few drops of hydi 
sulphuret of ammonia, in order to throw down the manganes 
Calcination, under free access of the external atr, converts this 
precipitate into an oxide of manganese, 100 parts of which are 
equivalent to 90 parts of protoxide, or to l+S parts of carbo- 
nate of protoxide of manganese. If it be inconvenient, from 
any cause, to calcine the precipitate, it may be dissolved in 
Qinriatic acid, and thrown down, at a boiling temperature, by 
carbonate uf potash. This last precipitate will consist of car- 
bonate of protoxide of manganese ; 1 00 parts of which coni 
62.0^ parts of ijrotoxide. 

It now only remains to separate the magnesia. TiiiswillbO 
effected most accurately by concentrating the solution from 
which the manganese had been precipitated by hydrosulphnret 
of ammonia, and then adding to it, while still nearly boihng, a 
slight excess of carbonate of potash, after which the mixture 
should be rapidly evaporated to dryness. On digesting the re- 
sidue with water, the carbonate of magnesia will be obtained in 
a light pulverulent form. It may be collected upon a filter, 
washed, and dried ; then let it be ignited strongly in a platinum 
crucible. The residue will consist of pure magnesia, 100 parts 
of which represent 210 parts of cai-bonale of magnesia. 

It frequently happens that some of the magnesia either re- 
mains in the solution uu precipitated, or is redissolved from the 
filter by the edulcorating water. It will be necessary, there- 
fore, to search for this portion also, when it is desired to deter- 
mine the entire quantity of the earth with exactness. In this 
view, the liquid filtered from the carbonate of magnesia should 



or 
Irv^^l 

-'seffll 



car- _ 



L 



^8 Dr Colquhoun ofi the Assay 

• 

be saturated with muriatic acid, then mixed with a little phos« 
phate of soda and an excess of carbonate of almmonia, and next 
evaporated to dryness by the application of a very gentle heat. 
l?he whole of the magnesia combines, in this process, with 
phosphoric acid and ammonia, and fori;ns with them a double 
sulisalt ; which, being insoluble or very nearly so, may be se- 
parated by treating the saline residue with water. By calcina* 
tion in a low red heat, it is converted into neutral phosphate of 
magnesia, 100 parts of which contain about 35.7 parts of mag- 
nesilu 

When the quantity of oxide of manganese contained by the 
ore is inconsiderable, it is a preferable system of manipulation 
to precipitate it along with the magnesia by carbonate of pot- 
ash. Let the total weight of this mixed precipitate of magnec^ 
sia and the oxide, after calcination, be determined : then re» 
dissolve it in muriatic acid, and precipitate the manganese in 
the usual manner by hydrosulphuret of ammonia. The weight 
of the oxide, deducted from that of the original precipitate, in- 
dicates accurately the quantity of the magnesia. 

The portion of the ore which remains undissolved after di- 
gestion in muriatic acid is next to be examined : in general, it 
will be found to consist of a mixture of carbonaceous and earthy 
matter. To ascertain the quantity of the carbonaceous ingre- 
di^it, the residue should be dried in a strong sand-bath heat, 
in a platinum crucible ; then, after being weighed, it should be 
calcined under free access of the atmospheric air, until the 
whole of the combustible matter is burnt off. Its amount will 
of course be indicated by the loss of weight sustained in the 
calcination. 

The residue is to be analyzed by the methods which are cus- 
tomarily employed in the examination of ap earthy mineral. 
Thus, it may be decomposed by fusion in the furnace in a jria- 
tinum crucible along with thrice its weight of dry carbcmateof 
soda, die fused mass may then be dissolved in very dilute mu- 
riatic or nitric acid, the solution evaporated to dryness, and the 
residue digested in addulated water, which will take up the 
earths in the state of saline combinations, while the silica will 
be left undissolved. Separate the solution from the silica'by 
means of a filter, and mix it with a rather smaller quantity of 
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cai'boiiato of soda than wotild be necessary to precipitate the 
whole of its earthy contents ; inimediately afterwards digest it 
with a coiisidemble excess of caustic potash or soda. The al- 
kali will disBolve the alumina; but the lime and the magnesia, 
in the state of carbonates, and the iron and manganese, in that 
of oxides, will remain unacted upon. This mixture may be 
examined according to the rules which have been already laid 
down. 

If the presence of any of those obnoxious ingredients, sul- 
phur and phosphorus, be suspected in the ore, it will require 
a separate analysis to ascertain their respective quantities. 
Fortunately, however, the phosphorus, which is the most in- 
jurious constituent, is of rare occurrence ; but it is otherwise 
with sulphur. This substance, whenever it is present in the 
ores, appears to exist in them in combination with iron, con- 
stituting iron pyrites. Its amount may l)e ascertained in the 
following manner. Into a small glass retort put 100 grains 
of the pulveri:<ed ore, and pour over it, in small quantities 
at a time, half an ounce measure of concentrated nitric acid. 
A ri;ceivci' containing a small quantity of water should be at- 
tached to the beak of the retort, for the purpose of condensing 
any sulphuric acid which may be carried over with the evolv. 
ed gases. A very violent effervescence will be produced by 
the first addition of acid, and there will be given off abun- 
dance both of carbonic acid gas and nitrous gas. When the 
whole acid has been gradually poured on, set the mixture 
aside for five or six hours, and agitate it occasionally : then 
add half an ounce measure of water, and 10 grains of nitre, 
in order to prevent any sulphuric acid from being volatilized, 
and digest this upon a sand-bath for a few hours. Through- 
out the whole process, the receiver, containing a little water, 
ought to be kept attached to the beak of the retort. The 
whole of the sulpliur will now have become oxidized, and con- 
verted into sulphuric acid. Hetum the liquid contained by 
the receiver into the retort, then filter the clear solution from 
the insoluble portion, and by a very gradual addition of caus- 
tic ammonia, neutralize the excess of acid, as far as can b6 
done without causing precipitation. A solution of nitrate of 
harytee, now poured into it will throw down th9 sulphurie 
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«cid in union vith barytes. This precipitate is to be washed^ 
dried, and ignited. 100 parts of it will prove equivalent to 
1S.56 parts of sulphur. 

Phosphorus, on those rare occasions in which it exists in the 
ore, app$)ars to be in the state of phosphoric acid, combined, 
probably, either with lime or with oxide of iron. In order to 
ascertain its amount, dissolve from 50 to 100 grains of the ore 
in nitric or muriatic acid, taking the necessary precautions to 
peroxidize the whole of the iron. Filter the clear liquid from 
the insoluble matter, and add a slight excess of ammonia to it. 
The oxide of iron which vi^ill, by this means, be precipitated, 
will carry down in combination with it the whole of the phos- 
phoric acid. After this precipitate has been washed, mix it 
in a silver crucible, with a concentrated aqueous solution of 
twice or thrice its weight of caustic potash or soda, evapcMrate 
the mixture rapidly to dryness, and stir it constantly during 
the whole process to prevent any portion of it from being 
thrown out, after which, let the dry residue be ignited in a 
pretty strong red heat for half an hour. Digest the fused 
mass in water : the oxide of iron will remain untouched, but 
the phosphcMric acid, now in combination with the alkali, will 
pass into solution. Neutralize the liquid with nitric lacid, heat 
it, in order to expel all traces of carbonic acid, then render it 
alkaline by the addition of an excess of caustic ammonia, and 
lastly, pour in a solution of muriate or nitrate of lime. Phos« 
phate of lime will fall down, in the form of a gelatinous pre« 
dpitate : it may be collected upon a filter, washed, dried, and 
ignited. 100 parts of the phosphate, obtained in this manner, 
contain, according to Berzelius's analysis, about 48.4 parts of 
phosphoric acid. 

. . The proportion of carbonic acid contained by any ore may 
be ascertained in an approximative manner by putting a deter- 
minate weight of it, (as, for example, 50 or 100 grains) pre- 
viously broken down into fragments into a platinum crucible, 
and. exposing it to a brisk red heat for fifteen minutes. The 
whole of the carbonic acid will be expelled by this treatment, 
and its amount will be represented by the loss of weight which 
tke mineral sustains. When an ironstone is subjected to ig-- 
niticM;!, however, it is liable to undergo several other alterations 
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ill its compusltioQ besides the eKpulsion of carbonic acid. 
Thus if it contains any bituminous or coally matter, or iron 
pyrites, the volatllizable portion of these will be driven off by 
the heat. The small portion of water which the ore generally 
contains will also be expelled. All these circumstances tend 
to make the quantity of carbonic acid appear greater than it 
is in reality. On the other hand, it is necessary lo remark, 
that these irregularities are counterbalanced to a certain extent 
by another decomposition which always takes place during the 
ignition of an ironstone, and whose tendency is to make the 
quantity of carbonic acid appear less than it is in reality. 
When the carbonate of protoxide of iron is ignited, a reaction 
always ensues between its constituents, the protoxide of iriHi, 
in consequence of its disposition to unite with an additional 
dose of oxygen, attracts that' principle from a portion of the 
carbonic acid, reducing it to the state of carbonic oxide gas, 
and becoming itself converted partially into peroxide. This 
decomposition evidently introduces a double error into the re- 
sults ; for the ponderable matter that is abstracted from the 
carbonic acid is superadded to the oxide of iron. Tht; decom- 
position of the carbonic acid, and tbe consequent peroxidation of 
the protoxide of iron take place to a much smaller extent in 
those cases where the ore is suddenly exposed to a pretty strong 
red heat, than in those where the ignition is brought on very 
gradually. 

If it be desirable to ascertain by the raoM exact method, the 
amoimt of carbonic acid contained in any one ore, this is done 
by dissolving it in an acid. The process may be conducted in 
the following manner. Procure a globular- shaped glass bot- 
tle, having a cyhndrical neck about an inch in length, * and 
adapt to it a stopper made by rolling up very loosely a bit of 
open textured woollen cloth, (flannel for example.) Fill the 
bottle half full with a dilute muriatic acid, prepared by mix- 
ing one part of the concentrated acid with one part and a half 
of water. The acid should be introduced by means of a small 
funnel, as it is of some consequence that the inside of the neck 
of the bottle should be kept quite dry. Then replace the 

Ad; perfon accustomed to the manogcnicnt of a table- blow pipe, jnny 
:y finm a bottle of (his kind with apiece of baromeler tube. 
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stepper, and counterpoise the bottle with its contents upon h 
balance. A determinate quantity of the ore (as from 50 to 100 
grains) is next to be wdghed out ; it ought to be previously 
reduced to the form of small grains like coarse gunpowder, but 
none of it should be finely pulverized. Put a small portion of 
it into the bottle, then replace the stopper, and agitate the 
mixture occasionally. An effervescence will take place, occa- 
sioned by the disoigagement of carbonic acid gas. The stop 
per will readily permit the escape of the gas, but will retain 
any particles of liquid which the gas may carry up with it me- 
chanically. When solution is nearly accomplished, introduce 
an additional quantity of the ore intx) the bottle, and let this 
process of adding the ore in small successive portions be re- 
peated, until the whole is used. When the solvent power of 
the acid begins to be weakened, towards the conclusion of the 
process, it may be assisted by heating the bottle very gently ; 
the temperature must not exceed 90^9 otherwise a portiOB of 
muriatic acid would be expelled along with the carbonic acid 
gas. When the action of the acid on the ore is completed, set 
the bottle aside for two hours, in order that it may recover the 
temperature of the atmosphere. Then remove the stopper, 
and having introduced into the bottle a narrow tube, draw out 
the carbonic acid gas that it contains, which will thus be re- 
placed by atmospheric air. Nothing now remains except to 
place the bottle once more upon the balance, and ascertain the 
addition of weight which it has acquired. This increase indi- 
cates the weight of all the ingredients of the ore, with the ex*- 
ception of tlie carbonic acid ; by subtracting it, therefore, from 
the original weight of the ore, the quantity of the carbonic 
acid may be ascertained. 

By this method of analysis, the assajrist may always be 
able to discover the true constitution of any of his iron-ores, 
and he will find that the result of his investigation determines, 
with extreme precision, the nature of each constituent of the 
mineral, and also its relative amount. When these are suffi- 
ciently known, he has only to attend to the affinities considered 
in page 255, in order to adapt the most appropriate flux to his 
ore, so that with the smallest expenditure of time and fuel, he 
may receive the largest return of m^tal for the furnace which 
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ilic qimlily of the mineral is capable of yielding. Limestone 
is the only fiuxing material which is in constant and systematic 
use with the iron smelter ; but aa the different specimens of 
this mineral vary extremely in the nature of theij- constituent 
parts, it may often be a matter of much moment for him to be 
able to make a correct assay of the composition of all those 
which are situated conveniently within his reach. For if he 
"be in the dark regarding their true constitution, he may know 
well enough the sort of ilux which his ore requires, and believe 
that he exhibits this in the furnace, at the same time thnt his 
ignorance of its composition may cause him to offer a different 
material from that which he intends to use. Tn order to ascer- 
tain the constituent parts of a limestone, nothing more is re- 
quired than to follow out an analysis of precisely the same 
nature with that which has just been described for ores of iron. 
This arises from the circumstance, that limestones are of a com- 
position extremely analogous to that of the argillaceous carbo- 
nates of iron. It is only necessary to remark, that even in 
those cases in which the amount of iron which is present in a 
limestone may be very inconsiderable, it is still advantageous 
to precipitate it with ammonia in the state of peroxide, before 
any of the other ingredients are separated. As solvents act 
more easily upon limestones than upon the iron-ores, the mu- 
riatic acid which is employed to dissolve the former should be 
diluted with at least thrice its volume of water. 

Before leaving this subject, we are desirous of shortly ad- 
verting to the mode of analyzing another very important ma- 
terial whicli the smelter is obliged to employ in large quanti- 
ties, we mean coal. The composition of this mineral varies so 
much in different strata, that it very much concerns his inte- 
rest to be able in all cases to appreciate what proportion of a 
coal is combustible, and what proportion of it consists of earthy 
ingredients, and also what is the composition of these earthy 
ingredients. 

In order to determine the first of these points, the amount 
of combustible matter contained in any coal, the following pro- 
cess will be found convenient and satisfactory. Reduce the 
coal to a very fine powder, and weigh out a determinate quan- 
tity of it, {say from forty to fifty grains.) Put about six or 
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eight grains of this into a small shallow platinum capsule, and 
ignite thcni over the Same of a spirit lamp. As lon^ as any 
smuke continues to be evolved, the heat must he applied with 
extreme caution, and the powder must be incessantly stirred. 
When all the bituminous portion of the coal has been voIsU- 
hzcd, the temperature ought to be raised as high as possible; 
and in order to maintain it at this pitch, the lid of a platianm 
crucible Diay be placed over the capsule, so as to reflect the 
heat back upon the powder. At the end of about ten minutes, 
the whole of the carbonaceous matter wiil be consumed : an 
addition of six or eight new grains of the powdered coal is now 
therefore to he put into the capsule, and after having been 
mixed up with the earthy matter already formed, it is to be 
burnt with the ^ame precautions m in the first calcination. Let 
this process be repeated several times in succession, until it ap- 
pears that a. sufficient quantity of the earthy residue has been 
obtained ; after which, the weight of this residue deducted from 
the total weight of tJie original coal, wiil give the relative pro- 
portions of combustible and incombustible matter in the coal. 

We have directed that the heat should always be applied 
very gradually at the commencement of the ignition. If the 
opposite course be followed, the smoke which is given ofi' will 
speedily catch fire, and the pounded coal will he convened at 
the same time into a hard, spongy mass, with a semifused as- 
pect, resembling coke. In this state, it is excessively incom- 
bustible ; and indeed it would he found almost impossible to 
bum it over a spirit lamp, without pulverizing it anew. The 
intermixture of earthy matter with the pounded coal, which, of 
course, always takes place after the calcination of the first por- 
tion^ has the beneficial effect of diminishing this tendency to 
concretion, and it also accelerates the combustion. 

Upon examining the incombustible residue, which consists 
of the earthy ingredients of the coal, as there is frequently 
some sulphate of lime in it, this substance, which posseEses a 
slight degree of solubility, may bo dissolved out by boiling the 
ashes in distilled water; the clear liquid must then be sepnrot- 
cd and evaporated to dryness, and the weight of the residue 
ascertained. To '" the constituents of the portion 

which remains in ■, the same method of analysis 
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should be followed, which lias been already recommciided for i 
cxamiaing the clay purCion of the iron-ores. 

The jiresence of sulphur in any coal, and its amount may 
be investigated according to Uie game process which is resorted 
to for determining the amount of that substance when it occurs 
in an ironstone. 

\\'e have now considered in detail both the proceasea of the 
dry and the humid assay. Sut we cannot conclude without 
again repeating that the liumid assay is the only one which can 
be relied on with safety for the accuracy of its results. The 
mode by which this assay may be conducted, as stated on page 
S7S, requires so littip scientiiic skill, and so little nicety of ma- 
nipulation, at tlie same time that it affords a very excellent 
analysis of the mineral, that we have no hesitation in strenu- 
ously recommending its adoption in every case where the smel- 
ter can aiford the necessary delay. It is hardly necessary to 
add, that when we reflect upon the very large proportion of 
the charge in every smelting furnace, which is composed of 
limestone and of coal, it is of little less importance to examine 
the coDstitutioii of these minerals, than ii is to analyze the ore 
itself. 



Abt. IX. — On the Natural History and Properties of Taia- 
sheer, the Siliceous co^tcretion in the Bamboo, By David 
Brewstku, LL.D., F. R. S. Lond., and Sec. R. S. Edin. 

Theue is certainly no substance either in the vegetable ot 
the mineral world so remarkable as Tabasheer. Its locality 
in the joints of the bamboo ; — its derivation from the juices 
of that reed ; — its occurrence only in particular situations and 
particular plants; — its chemical composition; — and its opti- 
cal and physical properties, render it an object of very pecu- 
liar interest to the botanical as well as to the natural philoso- 
pher. 

In the Philosophical Transactions for 1819, I have given 
an account of the optical and general physical properties of 
tabasheer, as determined from specimens which my late and 
respected friend Dr Kennedy procured for me from India. 
Since that time, I have the good fortune to obtain the finest 
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oolldction of specimetrft that has ever been transmitted to' 
Europe. I have received large portions of all the varieties 
that have yet been founds from the fine opalescent and trans- 
{Hirent pieces, to the most opaque and coarse masses ; and I 
bmve had the satisfaction of taking the specimens with my own 
hands from joints of the bamboo, that were sent unopened. 
.This collection I owe to Cr^rge Swinton, Esq., Secretary to 
the Government at Calcutta, whose liberality and unwearied 
aidour in the cause of science and the arts is well known to all 
the public institutions of his native country. 

Along with these specimens, Mr Swinton has sent me also 
the following observations on Tabasheer, collected ftt>m the 
Sanscrit works on Medicine, by Dr Wilson, the learned secre- 
tory of the Asiatic Society of Calcutta. 

^* Bamboo-mannaT (says Dr Wilson) ** is known in the Ma- 
teria Medica of the Hindus by a variety of appellations, imply- 
ing rimply its being the produce of the bamboo, or denomi- 
nadng it from some of its sensible properties, the mUk^ ^ugaTy 
or camphor of bamboos* The name in ordinary iise is JSofi- 
9a>^ochuniu* The ornament of the bamboo, coirupted in the 
vernacular dialect to Bunslochan. The name in use amongst 
the Mahommedans of India is Tabasheer^ an Arabic word, 
explained by Meninski, liqmyr^ specie sacchari concretus in 
Arundine tndica majare^ et quasi peirefactus ; in India^ sac- 
caf- Bomhu (sugar of the Bamboo,) didtur^ pro quo iAneres no- 
dorum nut radicum "Oidgo distrdhi solent 

^^ According to the Sanscrit works on medicine, such as the 
Bhava Prakas and Raja Nighant, the bunslochun is slightly 
austere, astringent, and sweetish to the taste. It possesses 
oooling and demulcent properties, allays thirst and fever, and 
relieves cough and difficult breathing. It sweetens the hu- 
mours, aiid is serviceable in jaundice and leprosy. Its chief 
▼irtues, however, and those for which it is mostly esteemed, are 
supposed to be of a restorative nature, and it is highly ap- 
prized as an aphrodisiac. 

*^ In the markets of Calcutta it is found in three states. The. 
best IS termed Patnai^ being brought from Patna, and is in 
small compact pieces of a milky-white colour, having the lus- 
tre of enamel> and being semitransparepU It is termed Nil- 
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kunthi, from its bluiab tiage, and Pafutrika, Srom its being 
brought from the Fa/iar, or hills to the westward of Bebar. 
The second sort is of a dead white colour, without lustre or 
tnuispareDcj, and much more friable than the preceding. It 
is termed Chhduia, the Bengali corruption of Sylhel appa- 
rently, whence it is well known that this substance ib pro- 
cured. The third and worst kind ia termed Desi or country ; 
it ia white, with a yellowish tinge, less friable than the second 
sort, but witliout lustre or transparency. The last is said to 
be soluble in water ; the two first are not. An artificial bun- 
slochun is also manufactured from chalk. 

" The following information respecting the Puharla or hill 
labosheer, has been received from Captain Flayfair, residing 
at Hazareebagh. 

" BunslocfauD is found at Zelda, Booudoo, 3i.\ly miles from 
Huzareebagh, at Luka Kole, 100 miles from thence, at Pa- 
Umow and at Nagpore. 

" It is found in the small hill bamboo. In a clump of 
fifty or sixty, only five or six contain the substance. 

" From each bamboo one or t^pvo rulties (four or five grains) 
are usually obtainable. It very rarely happens that four 
anas (from forty to fifty grains,) are procured. 

" It is found in the same bamboo of different qualities. The 
best sort is of R bluish white colour and glossy surface. An 
inferior kind is of a chalky white without lustre, and the worst 
sort is brown and even black. 

" The raw material is sold at ten rupees a seer; but it is pre- 
pared for use, and in that state sells from forty to fifty rupees 
per seer. 

" The only preparation, however, is its imperfect calcination. 

" A quantity is placed in an open vessel of baked clay upon a 
fire of charcoal, which is urged with bellows till the vessel and 
its contents become of a red heat. The manna first becomes 
blaek, but when raised to a red heat, emits a fine diffusible 
aroma. 

'* It ia kept red hot for some time, occasionally stirred with an 
iron spoon, and sometimes another vessel is inverted over that 
in which it is contained. The fire is then allowed to subside, 
and as it cools the bunslochun resiunes its white colour. 
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<' An ounce and a half, treated in this manner, was reduced 
to an ounce. The process lasted three quarters of an hour, 
i '< The substance is sent to market in this state, and is taken 
in powder as a tonic, or chewed with betel, with a view to re- 
novate the constitution.^ 

From these observations of Dr Wilson, I shall now proceed 
to give an account of those which I have made upon Tabasheer, 
including in a very brief form such as I have already pviblisbed. 

As tabasheer is found only in a small number of bamboos, 
we cannot regard it as a secretion from the plant in a healthy 
state. An intelligent native of Vizagapatam, who had in- 
spected several hundred bamboos, observed, that in every joint 
which contained the tabasheer there was a small perforation 
evidently made by an insect ; and he conceives that the ex« 
tenor juices of the plant find their way through this opening, 
and drying up form tabasheer. This observation, however, 
is by no means correct, I have found tabasheer in many joints 
where there was no perforation ; and as the perforations are 
never lined with the siliceous matter, and have no accumula* 
tion of tabfisheer at either end, they can have performed no 
part either in secreting or conveying the juices of the reed. 

An examination of the joint or intemode of the bamboo will 
probably lead us to a more satisfactory explanation. The culm 
or stalk of the bamboo represented in Plate IV. Fig. 2, by MN, 
consists of a number of concentric rings. The outer rings, AC, 
BH, shown in section, are continued through the length of the 
reed, notwithstanding the little annular protuberance which 
Hoarks externally the place of the intemode AB. The inner 
rings, DE, 6F, however, the innermost of which is a delicate 
membrane, do not pass onwards, but are interrupted by the 
ibtemode, and turning round at EF, they form the roof of the 
cavity DEF6, joining the simifar membrane on the side F6. 
Between AE and FB, where the concentric rings diverge, 
die space left between them is filled up with a soft spongy mass, 
which forms the substance of the intemode AB. As the sap 
ittoends between AC and ED, it must be stopped partially at 
intemode between A and E, part of it passing A, and part 

it bemg either absorbed by the spongy mass between AE, 
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and remaining there, or passing through it to the opposite side 
of the stem. 

But, however this may be, the juices of the plant are col- 
lected at the internode, and could not possibly penetrate into 
the inner tube while the inner ring and membrane are sound, 
as in the healthy plant. When this membrane, however, is 
destroyed or rent by disease, or when the whole internode is 
in a state of mal conformation, as I have found it, the juice or 
milk at the joints is immediately extravasaled, lines the roof 
EF, or the bottom DG of the inner tube, and forms tabasheer 
by its subsequent induration. 

The quantity of tabasheer, therefore, does not depend on 
the size of the reed, but upon the diseased state of its joints ; 
and it will be seen from those upon the table, that the greatest 
quantity is in one where the internode is completely disorga- 
fiized. Captain Playfair has mentioned four or five grains as 
the usual quantity. In the bamboo now alluded to the quaur 
tity is fully twenty grains. « 

By the cutting down and transporting of the bamboo, th/f 
tabasheer encrusted upon the roof or bottom of the cavity is 
detached, and is always found in separate pieces of different 
sizes. Its existence in any individual bamboo may therefore 
be known by the rattling noise which takes place by shaking 
the reed. A portion of it, however, often adheres to the place 
of its formation, and we may sometimes detect it in the pores 
of the spongy mass from which it has exuded. The largest 
pieces of tabasheer are generally impressed with the inner 
membrane of the reed upon which it has been formed. 

In opening different bambSos, the included tabasheer pre- 
sents various appearances. When the tube has been perforat- 
ed with holes, it has a brown and dirty aspect, arising no doubt 
from the admission of dust ; and ihe perforating insects are 
often found among the fragments. When there are no per- 
forations, the tabasheer is clean and pure, presenting a great 
variety of aspects, depending no doubt on the nature of the 
juices, on the manner in which they have been extravasated, 
and on the time in which their induration has been effected. 
The different varieties of tabasheer may be thus enumerated. 
1. The finest variety, which is also the rarest, is of a deli- 
cate azure blue colour by reflected light, and of a faint yelloWr 
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ish hue by transmitted light. It is easily erushed between the 
fingers, and it has an aerial and unsubstantial texture which 
we look for in vain in any other solid. It hat its counterpart 
in the mineral kingdom in some of the finer aemiopais, which 
approach to the precious varieties. 

2. Another variety of tabasheer reflects a yellow tint like 
that. of molybdate of lead, and transmits a light of a reddish 
yellow tinge. It resembles greatly some of the yellow semio^ 
pals. 

3. A third variety is nearly white, with a slight tinge of 
blue, and is translucent at the edge like cacholong. 

• 4. A fourth variety resembles chalk, and is perfectly 
opaque. 

Although these are the forms in which tabasheer generally 
occurs, yet several peculiarities of structure present themselves 
in the examination of numerous specimens. In some I have 
observed a layer exactly like jasper, and in one specimen the 
surface is covered with a brilliant enamel possessing all the 
lustre of pure quartz. 

The chemical composition of tabasheer is still involved in 
some uncertainty. That which Dr Russell brought from Iii«. 
dia in 1790, and which is similar to what is now on the table, 
consisted, according to Mr Smithson, of pure sUew; but 
Fourcroy and Vauquelin^ having examined a portion of what 
Baron Humboldt brought from South America in 1804^ found 
it to consist of seventy parts of silex and thirty of potash.* 

When we plunge any of the varieties of tabasheer ib water^ 
an efiervescence takes place, owing to the rapid escape of air 
from its pores ; and when this Hhs ceased, the transparent and 
translucent varieties have their transparency and translucency 
gmeatly increased, but the chalky kind retains its opacity 
The quantity of water imbibed by the tabasheer exceeds in 
weight the tabasheer itself, and the space occupied by the pores 
is to that occupied by the solid particles nearly as S^ to 1. 

The chalky tabasheer which does not become transparent 
by the absorption either of oil of cassia or water, readily im^ 
bibes the fat oils, and with oil of beech-nut it becomes as 
transparetit as glass, but it requires a considerable time to dis- 

• An analysis of Tabasheer by Dr Turner will be found in a subsequent 
ttllde of tMs Number. 
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place the air from its pores. These resuite are perfectly ana- 
logous lo those which we obtain with hydrophanoua opal, and 
I have also succeeded in giving transparency to the chalky 
silex from the Giant^s Causeway, by long immersion in oil of 
beech-nut. 

If, instead of immersing the tabasheer in water, we place n 
small drop upon the most transparent variety, the drop is in- 
stantly absorbed, but the spot which it occupies becomes as 
white and opaque as if it had been covered with white lead. 
This extraordinary property, which is not possessed by any of 
the siliceous minerals, will be explained when we have treated 
of the optical properties of this substance. 

The opaque tabasheer which has become tran^^parent by 
absorbing oil exhibits a very cunous phenomenon by change 
of temperature. If it is laid upon a piece of cold lead, it be- 
comes suddenly opaque, and if it is restored lo a warmer si- 
tuation, its transparency as suddenly returns. Tiiese eiTeota 
obviously arise from the great expansion and contraction of oil 
by heat. When the oil retreats from the surface of the speci- 
men, the mutual atCractioD of its own particles accumulates 
tbem in one place, instead of permitting them to remain in a 
state of contraction in separate pores, as might have been ex- 
pected. When the greater part of the oil has been exjielled 
from these specimens by heat, the tabasheer e?(hibits a beauti- 
ful veined structure, the veins being sometimes parallel, as in 
the onyx, and sometimes curved, as in the agate. This effect 
arises from the dt&erent degrees of porosity in the different 
veins, in virtue of which some of them absorb more oil than 
others. The limits of each vein arc thus rendered visible in the 
very same manner as the veins of burned chalcedony, which 
has absorbed oil from the lapidary's wheel, may be displayed 
in all their beautiful inflexions, although in its natural and 
transparent state it did not exhibit the slightest trace of such 
a structure. It is from the same property of some of the 
amorphous siliceous minerals that the lapidai-y is able to de- 
velope, and to colour, the veins of particular agates, and that 
the artist can execute the finest drawings, which actually lie 

I beneath the surface of certain porous specimens of chalce- 
dony. 
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The absorptive power of tabasbeer is not confined to flaidtf. 
It draws into its pores solid bodies in a minute state of subdi- 
vision. If we wrap a piece of it in a bit of paper, 9AA bum 
t)ie paper, the tabasheer will come out of it of a glossy black 
colour, transmitting only red light like a piece of smoked 
glass. By repeating this operation twice or thrice it becomes 
so deeply black as not to admit a ray of the meridian suu. 
By exposing the specimen to a white heat the Uack matter is 
discharged, and the tabasheer is restored to its former a[^>ear- 
ances and properties. When the blackened tabasheer is 
lounged in water it disengages the included air, but with less 
rapidity than before, because there is less air to disengage ; and 
when it is broken and pounded its fracture and its powder are 
black. If the black matter has not insinuated itself copious- 
ly into the heart of the specimen, this portion is of a bluish slate- 
colour. When slightly wetted in this place it becomes tohitey • 
and when saturated with water it becomes jet Uack. This^ 
however, is an illusion ; for though it does appear absolutdy 
black, yet it is in reality made translucent by the absorption of 
the water. This translucency allows the white light whidi 
the nucleus formerly reflected to pass on to the black coatings 
where it is absorbed,-*'-an effect analogous to what takes 'place 
in a black inkstand, in which it is impossible to distinguish 
, ink from water by looking at the surface of the fluid.* 

One of the most remarkable properties of tabasheer is its low 

jrefracUve power, which is lower than that of any other body, 

whether solid or fluid, 9s will be seen from the following table : 

* It 18 on the same principle that the false gems called Doublets fimn 
such admirable imitations of the precious stones. No light is allowed to 
reach the eye except that which is reflected froro^ or transmitted through 
an interposed coloured film ; and hence we think that we are vlewiDg the 
finest gem when we are only looking through a piece of glass. Having 
had occasion to examine a number of emeralds, which a skilful jewdler 
put into my hands, he pointed out one superior to all the rest; but upon 
exposing it to polarized light I found it to be a doublet. It is owing 
to the same cause that octohedriie appears almost black when lying upon 
its matrix. Its refractive power, which is equal to that of diamond, bends 
the incident light so much that it cannot escape from the opposite fkce of 
the prism : But when the light falls upon a parallal plate of the mineral^ 
lis transparency immediately appears. 
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^': Air, 1.000 Flint glas^, 1.600 

.A- Tabasheer, 1.111 Oilofcassia, 1.641 

Water, 1.S36 Diamond, 2.470' 

Hence it appears that the refractive power of tahasheer is ac- 
tually nearer that of air than that of water. The index of re- 
fraction given above is the lowest that I have obtained ; but 
specimens of greater specific gravity have higher refractive 
— powers, as will be seen from the following measures : 
MF * Tahasheer, 1.1114 Tabasheer, 1.1503 

^m do. 1.1145 do. 1.1535 

•■- do. 1.1292 do. 1.1825 

do. 1.1454 

The specimen of tabasheer which I have described as cover- 
ed with a brilliant enamel, possesses great hardness ; and from 
the measure which I have taken of its angle of maximum po- 
larization, I have no doubt that its refractive power approach- 
es to that of the semiopals. 

The determination of the low refractive power of tabasheer 
enables us to give a satisfactory explanation of the curious 
fact already mentioned, that a small drop of water produces 
white opacity, while a greater quantity renders it perfectly 
transparent. 

If ABC, Plate IV. Fig. S, is a prism or piece of tabasheer, we 
may suppose one of its pores, highly magnified, to be represented 
hy a bed. This space is tilled with air, and when a ray of light 
MN, enters the separating surface A6 at e, and quits it at h, it 
suflers so little refraction, that the tabasheer allows us to see 
objects distinctly through it. Let us now suppose that a small 
quantity of water is introduced into the pore abed, so as not 
to fill it, but merely to line its circumference with a film which 
terminates at a 8 y &. Then the light which passes from wa- 
ter into air aty; and again from air into water at g, will suf- 
fer a comparatively great refraction, and will be considerably 
scattered in all directions. Hence the tabasheer must appear 
opaque. If we now saturate it with water, so as to fill the 
pore abed, the refractions atyand g are removed, and the 
ray e/will pass on to h unobstructed, so as to experience no 
change of direction, except the small one which takes place at 
c and h, where it enters and quits the fluid. 
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Before concluding these observations, it may be expected 
that I should attempt to answer a question whicfi every per- 
son must have put to himself. Whence comes the silex which 
circulates so abundantly in the juices of the bamboo? If we 
consult on this subject our best systematic writers on chemis- 
try and botany, we shall find it ranked as a " foreign ingre- 
dient,'" an intruding element which the plant had derived from 
the peculiar soil in which it vegetated. Those who examined 
the drawings and descriptions of the distribution of ailex in 
the Equiseium hiemale, which I submitted to the Society 
some years ago, will concur with me iu the opposite opinion, 
that the silex is an integral portion of the plant itself, and pro- 
bably performs some important function in the processes of ve- 
getable life. 
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Art. X.^0« a new Amd of Selenium.* By M. E. MiT- 
scHEELicH, Professor of Chemistry in the University of Ber- 
lin, F. R. S. Ed. &c. &c. 

1 HK existence of this very interesting compound, which we 
noticed briefly in a former number of this Journal, was origi- 
nally observed by M. Nitzsch, who has long assisted M, Mit- 
scheriich both in preparing for his lectures and in conducting 
his researches. M. Nitzsch, in order to prepare a seleniate of 
potash, decomposed the seleniuret of lead by fusion with niti^ 
dissolved the resulting seleniate of potash in water, evaporated 
the solution to dryness, and heated the residue with sal-ammo- 
niac. As it was necessary to employ an excess of nitre, he en- 
deavoured to separate that salt from the seleniate of potash by 
crystallization. After the separation of the greater part of the 
nitre, he obtained crystals which had the following characters. 
They had the form of sulphate of potash, and were analogous 
to that salt in relation to polarized light. They formed a 
neutral solution with water, were free from water of crystal- 
lization, deflagrated like nitre with red-hot charcoal, yielded 
an insoluble precipitate with the salts of baryta, gave rise to 
an evolution of chlorine when boiled with muriatic acid, aad 
underwent no ch iction of sulphurous acid. After 
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being heated with muriatic acid, the soluiioti j'ielded a preci- 
pitate of selunium with sulphurous acid, ana hkewise retained 
its transparency when mixed with a salt of baryta. From 
these charaiters it resuUs, that the crystals were a compound 
of potash and a new acid of selenium, isomorphous with sul- 
phuric acid. As the new acid contains more oxygen than that 
discovered by Berzelius, it must be called selenic aad, while 
to the latter the term sdejiioux acid is appropriate. 

Preparation of the nea: Acid,- — This acid is easily formed 
by fusing the nitrate of potash or soda with selenium, scieni- 
ous acid, a metallic seleniuret, or a selenile. The scleniuret of 
lead, as the most common ore of selenium, is preferred ^ but 
it is very difficult to obtain pure selenic acid by means of this 
mineral, because it is generally associated with metallic sulphu- 
rets. The ore is first treated with muriatic acid to remove the 
carbonates ; and the lesidue, which is about a third of the 
mass, is mixed with its own weight of the nitrate of soda, and 
thrown by successive portions into a red-hot crucible. The 
lead is thus oxidized, and the selenium converted into selenic 
acid, which unites with the soda. The fused mass is then 
treated with boiling water, which dissolves only the seleniate 
of aoda, and the nitrate and nitrite of soda ; while the insolu- 
ble matter, when well washed, is quite free from selenium. 
The solution is quickly made to boil. During the ebullition, 
anhydrous seleniate of soda is deposited, while, as the liquid 
cools, nitrate of soda crystallizes. On renewing the boiling and 
subsequent cooling, fresh portions of the seleniate and nitrate 
of soda are procured ; and these successive operations are re- 
peated until the seleniate of soda is entirely separated. This 
process is founded on the fact, that the seleniate of soda, like 
the sulphate of that base, is more soluble in water of about 
91° Fahr. than at higher or lower temperatures. The nitrite 
of soda, formed during the fusion, is converted into the nitrate 
by means of nitric acid. 

The seleniate of soda thus procured always contains a lit- 
tle sulphuric acid, derived from the metallic sulphurets of the 
ore ; and it is not possible to separate this acid by crystatliea- 
tion. Ail the attempts to separate it by means oif baryta 
were likewise fruitless; and the only method of effecting this 
object is by reducing the selenic acid into selenium. This 
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is done by heating a mixture of the seleniate of soda and sal- 
ammoniac, when mutual decomposition ensues, and selenium, 
nitrogen, and water are evolved. The selenium thus obtained 
is quite free from sulphur. It is then dissolved in an excess 
of nitric acid, and any trace of sulphuric acid may be detect- 
ed and removed by muriate of baryta^ which, however, does 
not render it turbid. The acid solution is then neutralized by 
carbonate of soda, the selenite of soda converted into the 
seleniate by fusion with nitre in a crudble of porcelain, and 
the nitrate of soda removed by crystaUization in the manr 
ner above described. The pure seleniate is dissolved in water, 
and obtwied in crystals by spontaneous evaporation* 

To procure the acid in a free state, the seleniate of soda u 
decomposed by the nitrate of lead. The seleniate of lead, 
which is as insoluble as the sulphate, after being well washed, 
is treated by a current of sulphuretted hydrogen gas, which 
does not decompose selenic acid. The excess of sulphuretted 
hydrogen is driven off by heat, and pure selenic a(»d remains 
diluted with water. The absence of fixed substances may he 
proved by its being volatilized by heat without reridue; and 
if free from sulphuric acid, it ^ves no precipitate with the mu- 
riate of baryta after being boiled with muriatic acid. Any 
nitric acid which may be present is expelled by concentrating 
the solution. 

s Composition of Selenic Acid and the Seleniaies. — Since the 
neutral salts of selenic acid are isomorphous with the sulphate^ 
the composition of selenic acid and seleniates may be expected 
to obey the laws of isomorphism. Consequently, selenic add 
should contain one-half more oxygen than selenious add for 
the same quantity of selenium ; and the oxygen contained in 
the base of the seleniates ought to be a third of the oxygen of 
the acid. Experiment fully confirms this supposition. 

Of fused seleniate of potash, 2.6545 yielded 1.765^ of the 
chloride of potassium, equivalent to 1.117 of potash, and S.SiM 
of the seleniate of baryta, indicating 1.5815 of selenic add; 
because 1.812 of baryta is equivalent to 1.117 of potaslk 
Accordingly, 100 parts of the seleniate of potash consist of 

Potash, 42.16 of which the oxygen is = 7.16 

Selenic acid, 57.84 do, =31.79 
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The compositHin of selenic acid waa ascertained by r 
of the seleniate of soda. The fused salt was boiled so I 
with muriatic acid, that on adding muriate of baryta no 
cloudiness ensued, a circumstance which proved both the ab- 
sence of sulphuric acid, and the decomposition of all the sele- 
nic acid. After separating the baryta by sulphuric acid, the 
sclenious acid was decomposed by means of the sulphite of soda ; 
and 4.880 of the seleniate of soda thus yielded 2.020 of pure se- 
lenium. But since, according to the foregoing analysis, 100 
parts of seienic acid, saturate 72.89 of potash, or 48.30 of so- 
da, it follows that 4.880 of seleniate of soda must contain 3.29 
of seienic acid. This acid must therefore be composed of 
61.40 parts of selenium, and 38.60 of oxygen. 

According to Berzelius, selenious acid is formed of 100 
parts of selenium, and 40.33 of oxygen. Consequently, if 
the oxygen in seienic and selenious acids is in the ratio of 3 to 
2, the former should be composed of 100 parts of selenium, 
and 60,495 of oxygen, or should contain 37.68 per cent, of 
oxygen. It appears from the numbers procured by this cal- 
culation, that the quantity of selenium, as obtiuned by ana- 
lysis, is somewhat too small. This is owing to the loss of a simi- 
lar quantity of that principle. To eflfect the entire decomposition 
of the seleniate of soda, it is necessary to boil it several times 
with muriatic acid, and during this operation a little sele- 
nious acid is volatilized. The precise composition of the se- 
ienic acid is best ascertained by the analysis of the seleniates, 
in which case the quantity of oxygen in the acid is inferred 
from that of the base. 

According to the analysis of the seleniate of potash, the se- 
leniates are so constituted that 100 parts of the acid saturate 
a quantity of base which contains 1S.56 of oxygen. 

Properties of the Seienic Acid. — This acid is a colourlesa 
liquid, which may be heated to 280° C. without appreciable 
decomposition ; but above that point the decomposition com- 
mences, and it becomes rapid at 200° C. giving rise to oxygen 
and selenious acid. Healed to 165° C. its density is 2.524; 
at 267° it is 2.60, and at S8S° it is 2.625, but a little selenioua 
acid is then present. Obtained by the process above-mention- 
ed, seienic acid always cont^ns water, but it is very difficult 
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to ascertain its precise proportion. Some acid which liad 
been heated higher than !S80^. C, subtracting the qiutntilrf ot 
selenious acid present, contained 84.£1 of selenic adid, and 
15.75 of water. If the oxygen in the water was to that in* 
the acid as 1 to 3^. the solution should contain 12.38 per cent 
of water. It is certain t^at selenic acid is decomposed by heat 
before parting with all the water which it contained ; and the 
composition of the solution at 280 C. is analogous to that of 
sulphuric acid which has been heated to 826.° 

Selenic acid has a powerful affinity for water, and emits -as 
much heat in uniting with it as sulphuric acid does. Like sul- 
phuric acid it is not decomposed by sulphuretted hydrogen, 
and therefore this gas may be employed tot decomposing the 
seleniate of lead or copper. With muriatic acid the cbai^ is 
peculiar; for on boiling the mixture chlorine is disehgs^pd,' 
and selenious acid is generated, so that the solution is capigble 
of disserving gold or platinum like aqua regia. Seiemc acid 
dissolves sine and iron with disengagement of hydiv>g«ii, and 
copper with formation of selenious acid. It dissolves gold alsoy 
but not platinum. Sulphurous acid has no action on fielenic 
acid, whereas selenious acid is easily reduced by iL Coom* 
quently, when it is wished to precipitate selenium f Fom sdenk 
add, it must be boiled with muriatic add before sulphotous . 
add is added. 

• Selenic acid, in its affinity fcnr alka&ne bases, is little infe- 
rior to sulphuric acid ; so much so, indeed, that tbe fffffapniatg 
of baryta cannot be completely decomposed by solphutic acid* 
It is therefore a very powerful acid. As itis compounds are 
isomorphous with those of sulphuric acid, and possess both 
the same crystalline forms, and similar chemical properties, ifae 
history of the sulphates, with a few slight but very interesting 
modifications, is the same as that of the sulphates. ^ . . 

The great number of crystallized compounds whidi this add 
produces, the different forms which they assume at ctifiemil 
temperatures, the beauty of the crystals admitting of ^pKBcasfi 
measurement, and the isomorphism of theselemates with die idU 
j^ates, which with soihe chromates have Bupplied the.niQStyzxirt 
portant facts towards that theory^ induce If. Mitseherlich ta 
colieot in an essay, that will be published in a few mODtlis^ 
the crystalline forms of the sulphates, seleniates, and chromates. 



Mr Marshall's Meteorohglml Svmmaiyfor 1827. 999 

Aet. X.I.^Summari/ Jbr the year 1827 of the stale of the 
Barometer, Thermometer, 4'c. in Kendal. By Mr Samuel 
Marshall. Commuuicaied by the Author. 
In comparing the following summary with that for IS^, it 
appears that the barometer has not reached the altitude which 
it then attained, 30.78 ; and the mean height for the year is one- 
tenth of an inch less. The heat of the summer months has not 
equalled that of 1826, the greatest being 74°, and the mean 
48.°03, whilst in 18S6 the maximum was 85°, and the mean 
47.°81 . The superior mean temperature for 1827 may be ac- 
counted for by the weather's being more uniformly mild. From 
26th of April to 21st of November (or a period of nearly seven 
mouths) the tliermometer was never so low as the freezing ■ 
point, and from the former date to the end of the year, there 
have been but eleven days of frost. We hiive had thirty. two I 
wet days more in this year than in 1826, and the quantity of i 
rain is greater by 14.926 inches. The writer of these remarks j 
has carefully registered observations on the weather in this ' 
town for upwards of five years. He subjoins a summary from j 
1823 to 1827, both years included. From observations made I 
by the late John Gough, and by John Daiton of Manchester, I 
he inferred the mean annual quantity of rain for Kendal to be i 
51-8 inches. The average for the five years alluded to will | 
be found to be 51S10 inches. The difi'erence may arise from ! 
two causes; one, tlie difference of altitude in the places wher« 
the observations were made above the level of the sea ; but 
though that does not exceed many yards, yel even so small a 
difference will aSect the amount of tlie mean in a series of 
years. The observations from which the former mean was 
calculated were taken from twenty different years, though not 
twenty successive years. Assuming all ihe observations to be 
equally correct, the mean deduced from the twenty years is 
most likely to be the correct one. There are few places 
where rain-gages are kept that have so great a quantity of 
rain as at Kendal, though it it is probable that in many places 
there are nK>re rainy days within the same period. From « 
number of observations now in my possession, the annual mean 
quantity of rain which falls in England may be stated at 
35.2 inches. 
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Art. yi\.\.^Accoti.nt of an exiraor&nary Marine Animal or 
Sea Serpent., Bjl. Harwood, M.D. F.R.S. Profeseorof 
Natural Historj^ in the Royal Institution. * 

Iv the autumn of 1886, whilst Captain Sawyer of the ship 
Harmcmy of Hull was in pursuit of the Bottle-nosed Porpoise 
HI Davis's Straits, north latiUtude 62, and west loo^tude d7, 

.' Thia paper is a popular Bbriilgetnent of Dr Hsrwood'i paper ia tbe 
(tt Tram. 133T, p. *9. 
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he observed a liody floating on the aurfiice of the water, wtiich 
was at first mistaken by himRelf and his seamen for an inflated 
seal's skin, such as the Esquimaux employ in the destruction 
of large aquatic animals, by attaching it to tlic harpoon by 
which they arc speared, and thus tiring them out by its float- 
ing property. On a nearer approach, however, the object 
which had excited attention proved tu be a living marine 
aiiima]. The creature is still in the possession of Cupttun 
Sawyer, who preserved it in rum soon after being taken. Its 
capture was occasioned by its being, when first observed, al- 
most worn out by unavailing efforts to gorge a species of perch^ 
of about seven inches in circumference, with which it appeared^ * 
to have been long contending, as it exhibited very feeble signs, 
of life. The organs of motion being extremely small, and it^ ' 
body greatly elongated, this creature would on a cursory view, 
be by all considered as an extraordinary kind of sea serpent^ 
and this idea is supported by a. more close examination. 

Its body is one uniform purplish black, except the filamen- 
tous extremity of the tail, which is much lighter. The total 
length is four feet six inches. The enlarged, and extremnly, . 
elastic pharynx, communicates with an enormous sac or atr- 
Tessel, extending in length from the extremity of the snou^ 
about twenty inches. When partially filled with air, this 
measured about nine inches in circumference below its uniop, ,' 
with the tail, and its greatest diameter, including the slendec,- ■ 
body to which it pertained, was four inches. The use of this 
enormous pouch Dr Harwood is not able to discover. 

The skin all over the body of the Ophiognathus is particu- 
larly soft and slimy, yet it has a slight granular appearance. 
The spiracles, which are five and a-half inches from the snout, 
arc large and of an irregular oval form. All the fins are ex- 
tremely small, the pectorals being composed of an adipose 
disc, which is terminated and nearly surrounded by a narrow 
radiated membrane. The dorsal fin, which like the rest is very , 
narrow and provided with simple rays, commences at aboub 
eighteen inches from the snout, and terminates insensibly upon ' 
that slender tape-like filament into which the tall becomes con- ' 
verted, and which is continued twenlyanda-half inches in length 
beyond the posterior extremity of the dorsal fin. About this 

VOL. VIII. NO. II. AFBIL 18/28. I' 
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part of the dorsal fin, a few other minute filaments take thrir 
growth from it. The anal fin commences at the posterior union 
of the sac with the body, and ends at about fourteen inches 
from the extremity of the caudal filament. The body exhibits 
no apparent lateral line ; but perhaps the most curious struc- 
tures which the creature presents to our notice are connected 
with the head and jaws. The almost entire absence of a 
tongue might perhaps prove one of its most characteristic di^ 
tinctiong, were we as yet sufficiently acquainted with tbe con- 
dition of this organ in those nearest allied to it. The teeth are 
disposed in a single row above and below ; above thej exist 
only along the margins of the intermasillary bones ; below they 
extend alinoal the whole length of the maxilla; but the ossa 
palati are entirely destitute of teeth. Lastly, the jaw-bones are 
so long, and their articulation is such, that their capabiUty of 
expansion exceeds what I have seen in any other animal, the 
rattlesnake not excepted ; and as in snakes, when fully distend- 
ed, the edges of the jaws describe a large circle, and then ap- 
pear but as the hemming of an ample sac, the pharynx which 
usually occupies so small a space being an equal participant 
in this extensile property. When the jaws were gently open-, 
ed, they measured two and a-half inches across, and three and 
s-half from the front teeth to those below ; but while they pos- 
sess this power of extension, their contractile power is no less 
remarkable. 

A drawing of this singular animal is given in Plate IV. 
Fig. 4. 

As this animal forms a new genus of serpentiform fishes, 
Dr Harwood has given it the name of Ophiognaxhus amptd- 
laceus, with the following characters. 

Corpus nudum, lubricum, colubriforme, compressum sacco 
ampio abdominali. 

Caput antice depressum, maxillo superiore (paulo) longiore. 

Denies in maxilla inferiore, el ossibus intermaxillaribus, su- 
bulati, retroflexi, 

MaxilliE elongatie, patulae dilatabiles {serpentium instar.} 

Lingua vix con? 

Spiracula ante rjectorales magna. 

Pinna; pectoral 'esque radiis mollibus ; ven- 

trales nullsf. 
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Oculi minimi, prope cxlremitatem maxillse superioris posit!. 
Cauda eiongata, in filnmcntiini aptcriiiii prodiitta. 



Art. XIII. — On the Mean Temperature ^c. of various places 
in the State of New Yorker 1826. 

The Legislature of the State of >Jew York, with a laudable 
desire of promoting the progress of meteorological knowledge, 
has enjoined the Regents of the different universities within 
their bounds, to make annual returns of the state of the ther- 
mometer, rain-gage, and weather. The first annual report, 
which was made to the senate on the 13th April 1827, has 
been transmitted to us by a friend, and from it we are enabled 
to lay before our readers the following very valuable obser- 



II is entitled Jn Abstract of the Returns of Meteordogical 
Observations made to tfte Regents of the University/ bfjswndry 
Academies in this State, in obedience to instructions dated 
March ], 1825. 

The report unfortunately does not state the latitude and 
longitude of the places of observation, nor their height above 
the level of the sea. Of Pompey Academy, however, it is 
stated that it is " elevated 1000 feet above the long level of 
the Erie Canal, from which it is distant in a direct line about 
nine miles. Many estimate the elevation of this place to be* 
from laOO to 1500 feet. ■*- 

At many uf the aeademies observations have been made on^ 
ly during some months of the year : These, of course, we have 
omitted as of little value. The number of these imperfect 
reports is twelve. We trust, however, that in subsequent years 
the patriotic wishes of the Legislature will be more punctual- 
ly executed ; and that the longitude, latitude, altitude and 
peculiarities of situation of the different places of observatioa 
will be distinctly stated, even if approximate values only can 
be given. 

The observations have been reduced by T. R. Beck and 
Joseph Henry, but they have omitted to state the hours at 
which the observations were made. 
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Mean Temperature of various Places in New York. 



TABLE I. 



Places of 
ObKnr. 



Albany 

Enu.Hal] 

Hartwick 

Ub. Hall 

Utica 

Middleb. 

Greeny* 

Lansing. 



Jan. 



Feb. 



28^.26 30 

34 *1Q 33 

25.36 

31.61 

26.15 

25.45 

30.27 
26.29 



'57 
.29 
.54 
.30 
.64 
.45 



Mean Temperature of each Month in 162<*i 



iiViar. April 



38°.60|45°.64|67°.01 
.19 



28 

34 

24 

29 

27 .48133 .77 

29 



.00 



Onondaga 25 .75^26 
Ponapey |40.8l|24 



40.97 
35.36 
40.22 
34.32 
36.41 



.2736.58 
.36|31 .91 



47.36 
38.33 
44.75 
41 .38 

39 .71 
40.18 



May June July 



.12 

.52 

36 .00(43 .00168 .00 



71 

61 

64.62 

65 .78168 .90 

61 

62 



42 .34 65 
36.1360 



70°.46 

72.31 

.30 64 .74 



73°.66 
75.54 
56.32 



68.9271.77 



Aug. 



72 

71 
66 

71 
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07.4568.24 64 
66 .77 68 .87 GQ 
73.0072.0066 

.5568.7371 '7175 
.79 65.1667.6365 



SepL 



•».3864'*.93 

.9967 .71 
.75 61 .04 
.78 66 .66 



.54160.5951 . 
.72 61 .73 51 . 
.00 63 .33 52 . 
.6970.45 58.40140 
.02 57 .85J45 .48132 



Oct. 



52^49|39^88|2ir.07 
54.05 
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.34 



0844 



63.00150.8037.77 
7138.35 
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26136 .96128 .13 
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TABLE It 






Highest 


Lowest 


Annual 


Total VaU of 


1^6. 


Temp. 


Temp. 


Range. 


Rain and Snow. 


Albany, 


93^ 


— 12° 


105° 


33.12 inch. 


Erasmus Hall, 


92 


+ 3 


89 


44.91 


Hartwick, 


96 


—a* 


120 


42.35 


Union Hall, 


93 


— 5 


98 


55.66 


Middlebury, 


100 


— 18 


108 


23.96 


Greenville, 


91 


— 17 


118 


30.69 


Lausingburgh, 


100 


— 18 


118 


33.00 


Onondaga, 


99 


— 22 


121 


36.69 ■ 


Utica, 


93 


— 18 


111 


26.67 


Pompey, 90 


— 13 103 





The coldest day in the year at all the above places, except- 
ing Pompey, was on the 1st of February. At Pompey it was 
on the 31st January. The hottest day was on the 15th- and 
16th of May at Albany, Erasmus Hall, Union Hall, and 
Greenville ; and on the 10th, 11th, and 12th of July in all the 
other places. 

ThefoUowing are the only places whose position is given in 
the report. 

West Long. 

Albany, - 7?^47' 

Erasitaus Hall, 73 .58 

Middlebury, 78 .10 

According to Dr Brewster^s general formula, applicable to 

the whole globe, the mean temperature of the middle of the 

State of New York is nearly - - . 49^8 

The mean temperature of all the ten places in the table is 49°.4 



Lat North. 

42°.39' 

40.87 

42.49 



i^ 



1 Foot-marks ofJnimab, ^. 

But as most of the pinces are elevated high above the sea, 
their mean temperature must be all increased ; so that the for- 
mula will err in defect. 



Art. 'KIY.—Jccount of the Tracts of Foot-Marks of Am- 
malsjbund impressed in Sandstone hi the Quarry of Corn- 
cockle Muir, Dumfriesshire.* By the Reverend Henby 
[^ DoNCAN, D. D. Minister at RuthwelJ. Communicated by 
^ ■ the Author. 
The sandstone quarry of Corncockle Muir is situated, be- 
tween the rivers Annan and the Kinnell, about a mile and a 
half above their confluence, and not quite three miles from 
Lochmaben. It is near the top of a low round-backed hill, 
which stretches about half a mile in a westerly direction, almost 
in the line of the rivers. 

The sandstone of which the quarry is composed is, like 
most other sandstone in the county, of a reddish brown co- 
lour, and is believed to be what is cnlled in Britain the new red 
sandstone. Its texture is friable, and its strata of very une- 
qual thickness. It lies in the direction of the greater part of 
the sandstone of the district, which is from west north-west to 
east south-east, with its dip southerly, inclining at an angle of 
38°. 

The remarkable phenomenon I am about to describe, as ex- 
isting in this quarry, is that of numerous impressions, fre- 
quently distinct and well-defined, of the foot-prints of qua- 
drupeds, which have been found by the workmen on the sur- 
face of certain strata, when the superincumbent layers have 
been removed in the process of quarrying. This fact, so ex- 
traordinary, and I believe unique, has not hitherto been no- 
ticed in any scientific work, thougli it is fifteen or sixteen years 
since the discovery was first made. It is not easy to convey 
an accurate idea of the nature of these impressions in words ; 
but out of a considerable variety wliicli have been observed, 

■ The Editor has been indebted to Dr Duncan for this abridgement of 
his very interesting and valuable puper, which was read at the Kayal So- 
ciety of Edinburgh on die 8th of January last, and nhich will appeur in 
vol, si. part i. of their Transactions, now in the (iresE, 
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differing in magnitude from the size of a hare's paw to that 
of the hoof of ^ pony, I shall give some account of one re- 
markable tract impressed on a slab, form^ly in the possession 
of Mr Carruthers of Dormont, (who procured it from the 
quarry some years ago,) and now forming part of the wall of 
a summer-house in the garden belonging to the manse of 
Ruthwell. On this slab, which is five feet two inches in 
length, there are twenty-four impressions, which make twelve 
of the right f6et, and as many of the left, being of course six 
repetitions of the mark of each foot. The marks of the fore- 
feet are a little more than two inches in diameter, both from 
daw to heel and across, and those made by the hind feet are 
of much the same size, but somewhat differently shaped. The 
appearance of five claws is discernible in each fore paw, the 
three in front being particularly distinct. The three front 
claws of the hind paws may also be plainly traced, and are 
placed nearer to each other than those of the fore feet. There 
has obviously been no division in the sole of the foot, as is the 
case in the canine and feline species ; but a gentle concavity 
of surface may be observed, especially in the fore paws, occa- 
sioned partly perhaps by the act of sinking in the wet sand. 
The depth of the strongest impression is about half an inch ; 
' and it is observable that the fore feet have made somewhat 
deeper marks than those behind, — a fact which may either in- 
dicate a considerable length in the animaPs neck, or the more 
than ordinary weight of its head and shoulders ; for, had it. 
^ot been for one or other of these circumstances, the chief 
pressure would l^ave been thrown on its^ hinder paws, as is the 
case in some other specimens, because the surface up which it 
was moving, was of considerable* steepness. The distance 
from the claw of the hind-foot, to the heel of the nearest im- 
pression of the fore foot on the same side, vanes from an inch 
to an inch and half. This, however, merely marks the posi- 
tion of the two feet when the hinder one was brought forward 
in moving ; and if we would ascertain the animaPs step-— or 
rather the distance between the hind and fore paw, when the 
former was thrown back and the latter advanced--»we must 
^measure from the hind foot forward, to the second impression 
of the fore foot on the same side. Now, this gives a distance 
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of between thirteen and fourteen inches, which is considerably 
more, however, than would have been the case if the animal 
had not been moving. If we compare this with the distance 
betwi^en the line of the right and left feet, (which is, aa to the 
fore-paws, nearly 6j inches, and as to the hind paws some- 
thing more than ij inches,) we shall see that an extraordinary 
thickness of the aniniat's body, in proportion to its length, i? 
clearly indicated. 

This description may be considered as applying, in its gene- 
ral features, to a considerable number of the impressions — I 
mean those of aninials in the act of ascending. Not many 
tracts, however, have been found, of which the prints are so 
veil defined, and several of them belong evidently to animals 
of different species. I am myself acquainted with five or six 
varieties which are clearly distinguishable— the largest of them 
indicating a quadruped of such considerable magnitude, that 
the distance between the impression of the hind foot and that 
of the corresponding fore foot, is more, if I am not greatly misr 
taken, than a yard and a half. 

But there is another class of impressions which must be re- 
ferred to the tracts of animals in the act of descending the 
steep face of the stratum. These are not less numerous than 
the other, but, for an obvious reason, they are not so easily recog- 
nized to be the prints of feet. The steep face of the stratum 
has caused the animals to slide in their descent, so that in most 
instances nothing is observable but the rut made by the heels 
of their fore pawa, and sometimes also a slight mark of their 
hind paws, which must have rested lightly on the surface, while 
the animals were shding their fore pawa alternately down- 
ward, and sinking them in the sand to secure their footing. 

Of both of those kinds of impressions, traces may at this 
moment be observed in the uncovered Slrata of the quarry, 
though there are none of a very striking character which have 
not been removed. The best specimens I have seen are in the 
summer-house at Ruthwell. 

With regard to the species of animals whose tracts have 
been so wonderfully preserved, I am happy that as to three 
of them I can give the conjectures of a much more competent 
judge than myself, one of the first geologists of the age. Pro- 
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fessor Buckland, with whom I have been in correspondence^' 
having favoured me with his opinion on the subject. That 
eminent individual, supposing the sandstone to have been de- 
posited at an era when, according to the received opinion, no 
animals existed on our earth of a. higlicr order than reptile^ 
was induced to look to our present crocodiles or tortoises as 
the species most nearly resembhng those of whose footsteps I 
sent him casts ; and on making experiments with some live 
tortoises which he has in his possession, he has come to tbe 
conclusion, that to animals of this species the tracts' belong 
With regard to the sliding impressions in particular, he saji 
that he fully adopts my theory of their origin, his tortoises, is 
going down a declivity over wet sand, having made " almos; 
exactly the same impressions."" 

Tliere are some curious facts connected with this phenomenon 
which have not yet been mentioned, and which the limits I 
must prescribe to myself will not allow me to do more than 
enumerate :— 

Is/, In most instances the counter impressions are distinctly 
marked in relief on the under surface of the layer covering the 
foot-prints, these projections corresponding to the cavities be- 
low as exactly as a cast to its mould. 

2rf, T'he impressions never occur but on what the workmen 
call a clay face, by which is meant a stratum, the outer coat of 
which has a slight admixture of clay, rendering it harder than 
the rest of the rock, accompanied sometimes with a thin layer 
of soft clay in the seam between the under and upper str&tuoi. 

Sd, All the tracks are constantly in a direction either up or 
down, sometimes indining a very little either to the right or 
left, but never running across the slope in any great degree, 

4tth, In most of the impressions there are marks of the mat- 
ter being displaced by the foot-marks, and wherever such an 
appearance occurs, the matter is found to have been carried 
directly downwaids, with reference to the present inclination 
of the quarry. 

These two last circumstances, as well as that of the sliding 
tracts, prove that the sirata must have been very much in- 
clined, while in I ind while in the act of forming. 
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lliough ihia 13 contrary to the reoHved opinion as to the for- 
mation of sandstone. 

5tk, The sand must have possessed very considerable tena- 
city, and have even been sometimes skinned over with a stiiF 
coat, for in one of the specimens preserved at Ruthwell, the 
claws of the animal had evidently broken through the outer 
coat at every step, and in two others, where the hind pnws 
have rested on the matter just displaced by the fore paws, 
their pressure, instead of obliterating the appearance of super- 
added matter, lias merely caused an indentation of the part 
rested on. 

6th, There are continuous strata of sandstone resting on 
those in which the impressions are found, for the distance of 
not less than a quarter of a mile, all of which must have been 
deposited subsequently to the period in which the tracks were 
left on the surface of the sand. 

tth. As far down as the quarry has yet been worked, which 
is not less than forty-five feet perpendicularly from the top of 
the rock, similar impressions have been found, and these 
equally distinct and well-defined with such as are nearer the 
surface. 

8th, The impressions are nut confined to a single stratum, 
but have been found on many successive strata. Since the 
foot-marks were first discovered, about forty yards of sand- 
stone have been removed in a direction perpendicular to the 
line of the strata, and throughout the whole of that extent, 
impressions have, at frequently recurring intervals, been un- 
covered, particularly in one part of the quarry, and stiti con- i 
tinue to be uncovered. j 

Hence it must be inferred that the process, whatever it j 

may have been, by which tiie impressions were buried in the I 

sand, that of drifting by storms for instance, has not beeu oc- ' 

casioned by any sudden or isolated convulsion of nature, but 
has been carried on through many successive years or rather 
ages. Nor has it been the result of tides on the shore of the 
sea, which can scarcely be supposed to have flowed to the 
height of between forty and fifty feet ; and even if they had i 

done so, would certainly have swept away or filled up any im- 1 

L J 
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pressions which animals might have made at low water, fay 
moving over the surface of the sands they were depositing* 

In the midst of so much difficulty, it is not easy to form 
even a plausible conjecture as to the manner in which the 
sand composing the rock was originally accumulated. It 
might, however, be perhaps worth while to inquire whether 
or not this successive accumulation could be the effect of the 
drifting occasioned by violent winds from the south-west. 
Supposing a sand-hill to be thus formed, a period of runy 
weather following the stormy season would soften and diffuse 
the particles of clay, which may easily be believed to have 
mingled with the sand-drift< and would not only prevent the 
sand from being again moved by the wind, but would form it 
into a substance of some tenacity, resembling mortar, well 
fitted for preserving any impression which it might receive. 
If, during or immediately after the rainy season, animals were 
to traverse a hill thus formed, their tracks would be either al- 
together obliterated, or partially filled up, of which latter 
state many traces are to be found in the quarry ; but when 
the surface had begun to dry, the foot-marks impressed on it 
would remain a considerable time quite distinct and well de- 
fined. Now, supposing the stormy monsoon agaiato com- 
mence, the neighbouring sands, which had not yet been fixed 
by any mixture of clay, and which happened, from their situ- 
ation, to be easily dried by a few days of favourable weather, 
would be suddenly drifted on the hill in question, forming a 
layer which may easily havg covered over the half-indurated 
surface, without being incorporated with it, and without in 
any way injuring the form of the footsteps imprinted on it. 
Let the monsoon be now supposed to continue during the 
whole course of a dry summer : Fresh layers of sand would 
be drifted, pure ai first, but mingled again towards the close 
of th^ season with the clayey dust swept from An arid soil, 
Fhich mixture would form the materials of what the quarry- 
p^n know in its present state by the name of a clay-face^ and 
^ould once more, when subjected to the operation of the re- 
turning period of rain, both fix the sand, and prepare it for 
th? reception of permanent impressions of the tracks of wan- 
dering animals. Thus from year to year the same round 
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would be continui^d, and the same appearances would take 
place, till, after the revolution of many ages, what was origi- 
nally sand would be converted, by a common process of na- 
ture, into sandstone, and being esposed, in common with the 
rest of our globe, to those mighty but mysterious convulsions 
of which there are every where such incontrovertible proofs, 
would at last, by the submersion of the universal deluge, be 
buried under its present covering of soil. 



Aet. XV. — On the supposed changes iti the Meteorological 
ConsHlution of the different parts of the Earth during the 
Historical Period* By M. Schow, Professor of Botany in 
the University of Copenhagen. 

Titis paper forms part of a large work, whicli comprises rot 
only the climate of the earth during the existence of man up- 
on its surface, but treats likewise of the question of the 
change of climate in the antediluvian world, as far as it can be 
ascertained by fossils. 

It is hardly possible to draw a distinct line between the an- 
te-historical period and that which is to be treated in this 
paper. The different strata bear no marks on them by which 
we can ascertain the exact period of their formation ; and in 
the eariier period of history, truth is so involved in, and min- 
gled with, fable, that no distinct limits can be traced. Al- 
though no real meteorological observations were made in the 
earlier part of this period, and though we want a direct mea- 
sure of heat and moisture, as well as information about the 
other relations of the atmosphere, yet the relicts of antiqui- 
ty are able to furnish on these points a much greater cer- 
tainty than that which would be obuined for any earlier 
period. Although no artificial tbermo^eter and hygrometer 
did exist, yet a number of relations and pbenomena are known, 
which, like a kind of natural thermometer and hygrometer, 
lead more or less to ascertain the climateric relations. The* , 
most important (questions in this respect are undoubtedly. 

This interesting paper, read at ihe Royal Society of Copenhagen, Iw 

transl^teil from [lie origiool Hiweilisti] and kindly coninialiicated to mm 

Dr Forchhamnier. — Ed. 
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1 . What animals lived, and what plants grew in the coun- 
try spoken of ; have they been the same that now live there, 
or have they been such as require a more or less warm, a more 
or less moist atmosphere, than those that now live in these 
spots ? * 

2. At what time of the year have the inhabitants in former 
times begun and finished their crops of hay, com, or other 
cultivated plants. 

3. Have the efibcts of meteors upon inorganic nature, 
which suppose a rather fixed temperaturt, as for example the 
freezing of lakes and rivers, the fall of snow, changed ? Are 
the masses of snow and ice on the mountains now greater or 
smaller than they were formerly ? 

4. Have the customs and business which more or less are 
dependent upon the climate changed, for example the use of 
artificial heat, dress, navigation, &c. ? 

It is evident; that the most rigorous criticism is required in 
such an inquiry, in orSer that we may not be led into er- 
rors. The ancients are not very careful in their description 
of plants and animals, and many of the smaller parts, which 
now are considered essential in determining the species, were 
utterly unknown to them. Their descriptions are, besides, not 
free from fabulous admixtures. Representations by drawing, 
engraving, &c. &c. which now so powerfully enlarge our in- 
formation of such animals and plants as we have not before our 
eyes, are not found in any number among the relicts of anti- 
quity ; and those which still exist are not much to be depend- 
ed upon, since they were not made for purposes of natu- 
ral history. Yet some remains of that kind occur on coins and 
gems ; and a considerable collection of representations of ob- 
jects of natural history, from antiquity, are found in Hercu- 
laneum and Pompeii. Some of the sculptures in the Vatican, 
representing animals and plants are excellent. The grott03 
at Elytheia in Egypt contain similar representations. But to 
all these objects very little attention has been paid, although 
it might not be altogether fruitless. 

If the plants and animals, however, of which the authors of 
former times. speak, as productions of certain countries, are 
identified, great caution is still required in drawing conclu- 
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sions from them about climate. If we find them Epeak of 
plants and animals, which now only occnr in colder elimatee, , 
the conclusion that the climate had been changed would not 
lie directly warranted. Thus it is certainly not a higher tem- 
perature which has driven the beaver from the greater part of 
Europe, and which in North America compels it more and 
more to retire into the interior; but it was the increasing popu- 
lation and the cultivation of the soil which did not allow the ani- 
mal to remain in that undisturbed state which is required for its 
existence. And it m^ be owing more to a had management 
of the wood than to any change in the climate, that in some 
places of Switzerland no wood is now growing although stems 
and roots of trees are found on the very plains. With respect 
to cultivated plants it is not enough to know that a plant was 
not cultivated by the ancients ; but we must ascertain whether 
they knew it, and whether they, without success, attempted its 
cultivation. The conclusion, too, that the climate has be- 
come colder, because plants formerly cuhivated there are not 
so now, is not directly to be justified, for want of industry or 
other changes in the state of man may have occasioned it. 

Only such plants or animals can be of great use in the in- 
quiry into the supposed changes of climate, which have either 
their polar or their equatorial limits in the country of which 
tlie climate is doubtful. Thus it proves nothing, if it is as- 
certained that wheat in former times, as well as now, was culti- ' 
vatedin upper Italy under 46° of latitude; because that species 
of corn has its northernmost limit at about 60° of latitude, and 
its sonthermost at about 20°. If, on the contrary, it could be 
ascertained that a plant, which now has its polar limit in the 
said country, also was found there in former times, it is proved 
thereby that the chmate has not become warmer; and the 
former existence of a plant which now has its equatorial limit 
in the same place would prove that the climate has not become 
colder. If, in the same country, two plants were found, of 
which the one had its polar, the other its equatorial limit there,. 
the proof of the unchanged state of the atmosphere would be . 
complete ; and knowing the mean temperature for this limit, 
we should be able to ascertain almost with certainty the mean 
temperature which that region liati about 2000 years ago. By - 
such inquiries the geography of plants and animals "Uch as-, 
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obtains the present limits for these beings, and the relatioDil of 
the temperature on these limits, may lead to conclusions coih 
ceming the former climate ; and it is only to be regretted that 
the geography of plants is still in its infancy, and that a geo- 
graphy of animals hardly exists. 

Great care is likewise required in drawing conclusions fttM 
the time of harvest in antiquity, which partly depended upon 
varieties of com, which we hardly will be able to ascertain, and 
partly upon the tillage ; besides it is difierent in different years^ 
of which the mean time is to be taken. 

With respect to such phenomena as seem to depend upon 
changes in the climate, such as the freezing of the sea, the 
protrusion of ice from higher places, a great diflerence must 
be made between that which is usual and that which is exti^ 
^ orcUnary ; and great allowance must be made for the weakness 
of human memory, which recollects much better the exception 
than the general rule of things. Similar uncertainty is found 
with respect to the customs of the inhabitants, depending so 
much upon the tribe which inhabits the country, their state of 
culture, &c. &c. 

Criticism must be applied in studying the. authors horn 
which we draw our knowledge of the produce of former tinted 
The richest and best harvest will evidently be obtained from 
writers on natural philosophy and natural history ; but histo- 
rical and geographical writers are not to be neglected, and even 
poets may furnish some important facts. But of ooufSe the 
great^t care and caution is here principally required. 

The author divides the historical time into two great pe- 
riods, of which one, comprising all history until the time when 
real meteorological observations began, is again subdivitled fai- 
to two smaller periods, the one of which ends about th6 3rear 
400 p. c n., and has its best authorities in the Gf eek and Bo- 
man writers ; the other, which comprises the latter half of that 
great period, has the Arabian writers, the chronicles of that 
time, and the newer historians for its best authorities. 

I. Part of the I. period. Antiquity. 

It will be convenient to begin with Palestine, the Bible being 
f^ oldest, or one of the oldest books ; and although great un- 
wrtalnty exWts about the determination of the plants which 
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are mentioned in it, yet two of them do not admit of any 
doubt, and these are sufHcient for the determination of the 
climate of Palestine in former limes, viz. the date-tree and the 
vine. 

The date-tree was frequent, and principally in the southern- 
most part of the country. Jericho was called Palmtown. The 
people had palm branches in their hands. Deborah's palm-tree 
is mentioned between Rana and Bethel. Pliny mentions the 
palm-tree as being frequent in Judea, and principally about 
Jericho, in the neighbourhood of which he speaks of palm-trees. 
Tacitus and Josephus speak likewise of woods of palm-trees, 
as well as Strabo, Diodorus Siculus, and Thcophrastus. Among 
the Hebrew coins, those with date-trees are by no means rare, 
and the tree is easily recognized, as it is figured with its fruit. 

The vine also was one of the plants most cultivated in 
Palestine, and not merely for the grapes, but really for the 
preparation of wine. The spies which Moses sent out into 
Canaan brought back a grape which required two men to 
carry. 'I'he feast of the tabernacle of the Jews was a feast on 
account of the wine harvest. In many places vineyards are 
■ Spoken of, and Moses, the prophets, and Christ, took fre- 
quently their aimiies from the vine-grapes and wine. From a, 
passage where the cultivation of the vine is mentioned in the 
valley of Engeddy, it is evident that the vine did not only 
grow in the northernmost mountainous part of the country, but 
also in its southern lower part. Strabo and Diodorus also 
speak frequently of the cultivation of the vine in Palestine ; 
and grapes are as frequent a symbol even for the whole coun- 
try on Hebrew coins as the palm-tree is. They occur even to^ 
gethcr on the same coin. 

The date-tree, in order to bring its Jruit to perfection, ra. 
quires a mean temperature of 21° centigrade. Near Palermo, 
which has a mean temperature a little above 17°, the date- 
tree grows, but its fruit is not eatable. At Catania, where 
the mean temperature is 18—19°) the dates want sweetness, 
and do not germinate when laid into the earth. On the 
north coast of Africa, near Algiers, whose mean temperature 
is 21°, the dates ripen perfectly; but the best are brought 
from the interior. Since datesj therefore, ripened perfectly, ni"* 
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occurred plentifully in Palestine, this country, or at least its 
further provinces about Jerusalem, cannot have had a lower 
temperature than 2V. 

Von Buch places the equatorial limit of the vine on the 
island of Ferro, 2^^"" latitude, where the mean temperature is 
probably between 21^ and 22^ ; which, according to the same 
author, is the mean temperature on the coast of Teneriffe. 
In Barbary, the vine succeeds only on the coast, and even 
there the north of the hills is chosen for its cultivation. The 
mean temperature of Algiers is 21% as has been mentioned. In 
Egypt the cultivation of wine is insignificant. Cairo, at 30° la- 
titude, has 22"^ centigrade of mean temperature. At Abusheer, 
in Persia, at 29^ latitude, and a mean temperature probably 
of 23% they plant vines, according to Niebuhr, in ditches, to 
protect the plant against the heat of the sun. Thus the culti- 
vation of the vine being of importance in Palestine, its mean 
temperature cannot have been above 2£% probably not above 
21^ Thus, from jthe successful cultivation of these two plants, 
we obtain the result, that the mean temperature of Jerusalem 
in antiquity has been 21'', and certainly has not deviated more 
than one degree from that temperature. 

We have no direct observation on the present mean tem- 
perature of Jerusalem; but Cairo has 22°, and Jerusalem, bdng 
2® farther north, has probably 21® mean temperature. Algiers, 
in about BP latitude more to the north, has that mean tempera- 
ture. The highest mean temperature of the north coast' of 
Africa arises doubtless from the sandy deserts in the interior 
of that continent ; while Asia Minor has cold mountainous 
plains. If, therefore, there has been any difference at all be- 
tween the mean temperature of Jerusalem in ancient and 
modem times, it can hardly amount to one degree, a differ- 
ence similar to that between Copenhagen and Berlin. 

The frequent cultivation of wheat in Palestine proves that 
its mean temperature cannot have been above 24° — 26°» The 
growth of the balsam tree near Jericho proves that it has not 
been below 21*^ — 22^ ; and among all the other determinable 
plants and animals of ancient Palestine, the author could not 
find a single one which was contrai*y to the assumed mean 
temperature of 21®. 
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w/L The time of harvest in Palestine was formerly from the 
1 K-lsiddle of April until the end of May. Travellers of our 
days mention, that in the south of Palestine barley was quite 
yellow in the middle of April, Near Acre wheat was ripe on 
the l.lih of May; and, according to Kussel, the harvest of 
Aleppo, which has a colder chmate, is from the beginning to 
the 20th of May. In Egypt, the climate of which is warmer, the 
harvest of wheat is now at the end of April or the beginning 
of May. In the south of Sicily, the wheat harvest is at the 
end of May or the beginning of June. The feast of the ta- 
bernacle, or the feast of the wine-harvest of ancient Ealestine, 
was in October ; now the wine-harvest is, according to travel- 
lers, at the end of September or the beginning of October. It 
may be seen from many passages in tlie Bible, that snow and ice 
were known in former times in Palestine, although of rare oc- 
currence. It is the same now. It is likewise evident from 
several passages, that they used artificial heat to warm thran- 
scives, and travellers mention that even now the nights are very 
cold. 

The ancient authors in geograpliy and history, principally 
Theophrastus, give a tolerably clear idea of the plants of 
Egypt. Most of the trees, and some other plants that have 
still their northernmost limits in Egypt, are mentioned by him 
as not occurring farther to the north, such as Mimosa Nihtica, 
Ficus sycamorua, Cordia Myxa, Hyperimtkera Moringa, and 
Nymphesa htita. The list might be easily increased, but only 
such are given, about which, as mentioned by iho ancients, not 
the least doubt can exist. The polar limit of NymphtEa 
lotus has been placed in Egypt, although Waldslein and 
Kitaihel describe the plant as growing in the hot springs of 
Hungary ; but by this peculiarity it belongs to another mean 
temperature than that of the country. A palm-tree, differ- 
ent from the date-tree, the Cud/era Thehaica, grows now in 
Upper, but not in Lower Egypt. Theophrastus, who describes 
it exactly, speaks of it only as a plant of Upper Egypt. It 
follows, from the observations of Theophrastus and Pliny, that 
the olive-tree was cultivated in Upper Egypt; thai the climate 
could not have been more warm ; for the tree does not bear a 
great heat, its equatorial limit being on this side of the tropic, 
vol.. VIII. NO. If. APRIL 1828. X 
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The animals also seem to be the same. They had then, as 
no^9 the Crocodile^ Ichneumon^ Ibis ; and that the Hippopoia-' 
mtts does not now occur there, but only in Abys^nia, seems to 
be na proof of a changed climate. 

There are, however, some passages in the ancients which 
seem to prove a change of temperature, and therefore deserve 
a closer inquiry. 

Herodotus «ays, that formerly the Egyptians had no wine in 
their country ; they made wine from barley, from which it might 
, perhaps be inferred, that at that time the climate was too warm 
for the wvine ; but it is not very clear from that passage, 
whether Herodotus really meant all Egyptians, or only such 
as cultivated com. But he speaks in another passage about 
a great consumption of wine. Besides, Theophrastus speaks 
of vines growing near Elephantina, and Strabo of wine from 
the Lacus Mareotis. Athenseus speaks of wine from the same 
place, or Alexandria, which he says is excellent, and is cul- 
tivated in great quantities in that country, adding, that vines 
grow on the banks of the Nile, and even mentions wine from 
Thebes. 

Lastly, among the representations of the grotto at Elytheia 
a wine harvest is seen. It could not be inferred from the 
passages of Athenseus and Theophrastus, that the climate had 
. been colder, because the vine grew as far to the south as upper 
Egypt ; for it is pretty evident from them that the vine was 
rare. Theophrastus speaks only of the plant but not of wine ; 
and Athenseus, who was an Egyptian, makes an apology even 
in this very passage, because he praises his native country and 
its produce. Strabo says that the date-tree in Egjrpt, near the 
Delta and Alexandria, is sterile, or bears no eatable fruit, while 
the palms of Thebes are the best of all. In our times the date- 
tree bears eatable fruits in lower Egyjpt also. But this passage 
is not altogether clear; and all the other authors speak of the 
date-tree being frequent throughout Eg3rpt, which would hard- 
ly have been the case if the tree did not bear any or not eat- 
able fruit. It might be concluded that the climate of Egypt 
jbad been warmer, since the Nelnmbium speciosum is not now 
fbiind in the Nile, although the plant described by Theophrastus, 
Herodotus, Strabo, Pliny, Diodorus Siculus, Athenseus, and 
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DioscoritJes, is evidently that which now bear that name^ 
Theophrastus adds even that it grows in Syria, Cihcia, and 
Torone in Chalcidia, still farther to the north than Egypt; 
and even there it has been souglit for in vain by recent 
botanists. Ndumbium specioaum, however, has been found by 
Thunberg in Japan, and by Fisher at the mouth of the Volga, 
in chmates much colder than that of Egypt. The plant from 
Japan is evidently the same ; and although Fisher considers 
the plant from the Volga as different, and calls it Ndumbium 
Cofpicum, yet Decandolle considers it only as a variety. 

It thus appears that the temperature of Egypt, like that of 
Palestine, has not undergone changes since the time of the an- 
cients, a result which might have been expected from the two 
countries being so near to each other. 

The moisture also does not seem to be different. The an- 
cients speak much about the scarcity of rain in Egypt. It is 
the same now ; from the month of May till November 1799, not 
a drop of rain fell at Cairo, according to the French observer, 
and in the other months it rained only three times Herodotus 
mentions that the Nile begins to increase at the summer solstice 
In the Description dc FEgypte, it is mentioned that aljove 
the cataracts the water is observed to rise at the summer sol- 
stice, and at Cmro in the first days of July. It results from 
these observations that the rainy season formerly began in the 
tropical part of Africa at the same time as it does now. 

The ancients knew too little about the countries within the 
tropics to enable us, from their observations, to derive any suf- 
ficient proof of the stability of their chmate. There occurs in 
their writings, however, nothing which could prove a change, 
except the report that these countries were uninhabitable on 
account of the heat, which those authors only mention who had 
no information respecting these lands. Among the products 
of India, Theophrastus, I'liny, and Diodorus Siculus mention 
Bambusa arundinacea, Amomum cardamomum, LauruscinnA- 
momum,Ficus Indica, Go3Si[numarboreum,Orizasativa, Piper 
nigrum, besides many others, which being less certain, have 
been passed over. Theophrastus says, that the vine grows only 
in the mountainous parts of India, and that in general India 
hardly produces any of those plants which grow in Greece- ft 
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was, according to Theophrastus, only with diflSculty that Har- 
palus could bring the lime and box-tree to grow at Babylon, 
but the ivy would not grow there at all. 

Among the products of Arabia, myrrh and balm are men- 
tioned, which still grow there. Although some speak of 
cinnamon as a product of Arabia, yet Herodotus says the 
% Arabs do not know where it grows, but some are of opinion 
that it comes from the land of lacchus (India.) At present 
it does not grow in Arabia. 

We have a number of facts that allow us to form an opi- 
nion what the climate of Italy and Greece has been, and as 
both have almost the same climate and vegetation, they will be 
treated under one head. There is in the present Ume a great 
and general difference between the vegetation of those parts 
of Europe that lie to the South of the Pyrennees, the Alps, and 
the Greek mountains, and those to the north of them. That 
part of France, however, which is adjacent to the Mediterra- 
nean belongs to the first division. In this case there is not 
a question about some new species, but about several thou- 
sands of plants which are not found in the North of Europe, 
and on that account our author has thought himself entitle 
to treat the South of Europe as a system of vegetatipn quite 
different from the North of that continent, an idea which he 
has further explained in the map to his geography of plants. 
Since the limit between the northern and southern vegetation 
is very sharp and distinct, except in the plains of Lombardy, 
where both forms are mixed, a comparison between the present 
plants and those mentioned by the ancient authors will furnish 
dataenough for the determination of theclimate. Theophrastus, 
Dioscorides, and Pliny speak of a number of trees and shrubs, 
such as the different evergreen oaks, which are wanting in the 
North of Europe. Quercus Suber, Asccdus coaAfera^ AgelopSy 
the bay and myrtle tree are repeatedly mentioned, and these, 
lx>ar only with great difficulty a climate colder than that of 
Italy and Greece is at present. There occur besides Pistada 
UfUiscuSf Erka arborea, Ficus CaricUy Arbiitus tmedo, 
Nerium oleander. Viburnum times, the species of Philiyrea, 
Mhus cotmusj Juniperus sabina, J. Oxycedrus, J. Lycta, 
Jiespilus pyracaniha ; to which might be added the Pinus 
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vvnea and Cttpreasua sempervireTis, which, however, are coa- 
.sidered as cultivated plants. Theophrastus mentions that the 
Charrwsrops humilis is frequent in Sicily ; and that even 
there and in Calabria it begins at present to cover lai-ge tracts 
of ground. 

At a certain height above the level of the sea occur, botli in 
ithe Apennines and in Greece, a number of trees which do not 
bear the high temperature of the plains, and which partly are 
the same that in the north of Europe belong to the lower coun- 
tries. Tlieophraslus mentions among the plants which require 
cold places Pinus picea and abies, Taxux toccata, Sorbus 
aucuparia, Betula alba, Junipems commwnis,CoryUts aveU 
lana; even Buaius sempervirens, Quercits ilex, Caslanea vesca, 
and Arbutus unedo, are mentioned among them, although they 
belong to the middle region. About Pinus picea, Pliny says, 
" situs in excelso montium ;" and Virgil, " abies in montibiis 
altis." Pliny, in another passage, " gaudet frigidis sorbus et 
magis etiam betula." Pliny reports, that the bay and myrtle 
grow somewhat upon the mountains, and this may be a farther 
•proof that the climate has not been colder, because now they 
grow in the middle of Italy only to the height of from 1000 to 
1200 feet. 

From the beech-tree some objection, not to be neglected, 
might be derived. It is now the most common tree in the higher 
regions of the Apennines and in the Sicilian mountains, but it is 
absolutely wanting in the lower hills and in the plains. In upp« 
Italy the lower limit of the beech is 2000 feet above the level 
of the sea ; in middle Italy about Kome it <»ccurs only at 3000 
feet ; in Sicily only at a height of 4000 ; in Greece, accord- 
inf; to Sibthorp, likewise on mountains. There are some pas- 
sages in the ancients, which lead to the conclusion, that the 
beech in former times has grown on the plains of Italy and 
Greece. Theophrastus says respecting o^ua (the beech) that the 
plains in the country of the Latins are covered with it, and bay 
and myrtle. Pliny mentions the beech as a tree which, aU 
though it grows on the mountains, yet descends into the plains, 
and says that a place in Kome is called Fagutal, because there 
-was before the foundation of the town a beech wood on ttat ^jot. 
As to Theophrastus, some doubts naay be raised that his t^"* ia 
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the beech, for he describes it like a fir-tree with a thorn on the 
end of the leaves, and very flat roots; but, according to Sibthorp, 
the new Greeks call the beech still o^ua. Thus it seems most 
probable that Theophrastus has not known the beech, and 
has in his description confounded two trees ; which appears still 
more probable from his mentioning it together with baj and 
myrtle as growing in the plains of Latium. The highest mean 
temperature in which the beech grows is 9^ to 10^ C, while the 
lowest in which the myrtle thrives is 13^ to 14^ C, except where 
mild winters arecombined with an equally low mean temperature. 
Much more important is the testimony of Pliny. His Fagus 
is evidently the beech, but he may have meant mountun 
plains, and seems to have copied Theophrastus also in this 
place, and perhaps has confounded the Greek (pnyog (Quercm 
Escuttu) with the Latin Fagus. The derivation of the word 
Fagutal depends entirely upon a report, and cannot serve asa 
proof. The passages of Virgil are taken from his descriptioa 
of pastoral life, which certiunly could only take place in the 
mountains, since in the lower plains there is not sufficient grass 
on account of the heat. Myrtle and bay have grown near Home 
since the earliest times ; myrtle branches were made use of when 
the peace was concluded between the Sabines and Romans, and 
bay crowns were used in the time of the kings. Even if sit 
that time the beech has grown now and then in the plains, fm 
its real place is the mountains, yet the climate could not be 
mudi colder than now, since myrtle and bay grow thore. 

Of cultivated fruit-trees several are mentioned, such as the 
olive-tree, the almond-tree, the Punica gramakamy among wbaA 
the olive-tree is the most interesting, its polar limit falling OQ 
the boundary of the South European Flora. Stcabo says that 
Grallia Narbonnensis has the same fruits as Italy, but that in 
gcung farther north to the Cevennes mountains, the <dive-tree 
and fig-tree disappear. In comparing DecandoUe^a map to 
his Flore Frangaue with this, we find the linut for the oliie- 
tree at the same place. At all events, it proves that the cfi- 
mate has not been colder. That the climate of the south of 
Europe has not been more warm, is proved by an aooount 
wfakh Theophrastus gives about the date-tree in Persia, (Of' 
Aa Mj^tMy) which, whoa brought to Greece, does not bear 
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fruit, or at least no eatable fruit, but on the island of Cypera, 
the fruit, although it remains unripe, is yet eatable. Thus, 
if any change has really taken place, we might incline, both 
from the reasons already expressed, and from aome to be ad- 
ded, to assume that in former times the temperature has been 
lower than it is at present, which is contrary to the general- 
opinion. 

As to the time of harvest, Columellasays, that it must be the 
18th of May, and Palladius says, speaking generally, in the 
month of May. According to a mean number of several years, 
it begins now in Rome on tltel4th of May. Varro fixed it in ge- 
neral from the solstice to the dog-days, which is from the 21st of 
June to the 20th of July. Columella says, that the harvest of 
barley is finished the 28th of June, and in temperate places, the 
harvest of wheat the 29th of July. Palladius allows the harvest 
ofbarley to begin with the beginning of June, and that of wheat 
for warm places near the coast at the conclusion of June, and 
for temperate countries in the month of July. According 
to the mean of several years, they now begin the harvest 
around Rome oq the 15th of June, therefore, somewhat ear- 
lier than even the earliest of the times mentioned. It must, 
however, be remembered, that this is the beginning of 
harvest, while in the report from former times, they spoke 
of the end of the harvest, and where nothing is mentioned 
probably the middle of the harvest is meant. It is, how- 
ever, difiicult to determine the mean times of harvest in a 
country of so great extent, but I think that of Home may 
pretty well serve for it. Besides, the time of harvest de- 
pends much upon the varieties of com which the Romans cul- 
tivated. 

The time of the wine harvest agrees better, Varro says it 
happens between the autumnal equinox and the setting of 
the Pleiades, which he himself supposes to happen thirty-two 
days after ; and it, is thus fixed between the 21st of September 
and the 23d of October. Columella says, that the wine liar, 
vest happens in Bcctica near the coast, as well as in Africa, the 
31st of August; in other warm places on the 11th of Sept* 
ber, but in most countries on the 28th of September. Palladius 
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mentions September as the month of the wine harvest for warm 
situations, and October for temperate ones. According to a 
mean number, the wine harvest now begins in Rome on the 2d 
of October. 

The auth<^ thinks himself entitled to assume, that the cli- 
mate in Greece and Italy, like that of Palestine and Egypt, has 
undergone no important change since ancient times. But if, 
on account of the later harvest, and the possible growth of the 
beech trees in the Roman plains, we might be led to the opinicm, 
that formerly the climate had been a little colder than now, 
the difference will hardly come up to one or two degrees, and 
will not be greater than might be occasioned by the cultivation 
of the north of Europe. 

From Greece and Italy the author passes to the countries on 
the Black and Caspian Sea; (theEuxine Sea, and Palus Maeo- 
tis of the ancients.) Here it has been pretended that the change 
of climate has been most extraordinary. The Abbe Mann, who 
collected the accounts of the ancient writers about it, says, that 
they ^^ all concur in asserting, that the climate there was such 
as is now hardly found in Sweden and Norway, but must be 
sought for in Lapland, Siberia, or in America, to the north'of 
Hudson^s Bay."^** At present there grow, according to the ac- 
counts of travellers, olive-trejes, fig-trees, bay-trees, and most 
of those which are peculiar to the south of Europe. This 
seems to be a most extraordinary change ; but our author has 
done away with a great deal of these pretended changes, as be is 
of opinion, that a severer criticism than that of Mann, the use 
of accounts which he has not taken into consideration, and^ 
lastly, an inquiry into the climateric relations of the present 
day, both in general, and such as they are modified by local influ- 
ence, will annihilate the opinion of the learned Abbe and his fol- 
lowers, and either prove that the climate has not changed at 
all, or at least has changed only very little to the better. 

Herodotus mentions the European Scythia, the countries lo 
the north of the Euxine Ses^ and the Palus Mseotis, and says 
that the winter lasts eight months, and the summer four, that 
the sea freezes as well as the whole Cymbrian Bosphorus, over 
which the Scythians led their armies and waggons. In sum- 
mer, he continues, it rains constantly, and there are even 
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thunder-storms in ihat season; horses may live there but not 
asses anii mulea. It had been reported, that in tlie interior of 
Sfytliia the air was full of feathers, which Herodotus explains 
by the falling of snow, and adds that such winters make the 
northern countries uninhabitable. But Herodotus had not 
been in these regions, and the inhabitants of the south are sel- 
dom sery correct in their descriptions of the climate of north- 
ern countries. It is only to an inhabitant of the shoresof the 
Mediterranean that it could be a very remarkable matter, that 
it rained around the Euxine Sea more in summer than in 
winter, and that thunder-storms occur in summer. The only 
fact we learn from Herodotus is the freezing of the sound 
which unites the Assyrian Sea and the Black Sea. Strabo men- 
tions the same thing, and says that it is possible to drive over the 
sound between Phenagoras and Ponticapseum, where there is at 
that time a general road, and, he adds, that it is reported that 
Ncoptolemus, the ambassador of Mithridates, fought a battle 
with cavalry in winter, where in summer he had fought a sea 
battle. But Pallas says that the Bosphori^s, even in mode- 
rately severe winters, is now covered with ice, as well as a 
great part of the Assowian Sea, principally from drift-ice from 
the river Don ; that in severe winters loaded waggons are cai^ 
ried over it ; aud that in spring the drift-ice remains generally 
until the month of May. It is thus at present the same as in 
former limes. According to Strabo, the heat was very power-- 
ful, either, he says, because they are not accustomed to it, or 
because there does not blow any wind. This also agrees very 
well with the climateric relations of the pi'esent day, for it is 
very surprising how great the difference of the seasons becomes 
in the north of Europe at greater distances from the Atlantic 
Ocean. Thus the difference between the mean temperature 
of winter and summer is at Moscow 32° Cent., at Copenhagen 
1-7°, at Edinburgh 11°, all three lying under the same lati- 
tude. 

Herodotus speaks of people to the north of the Euxine Sea 
who carried on agricultural operations, and Strabo mentions 
that the vine in the winter time was dug into the earth, in order 
to protect it against frost. Theophrastus gives an accoimt 
of fruitless trials to plant myrtle and bay ; but there grew. 
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although covered in the wmter, large fig trees and pcnnegnu 
nate trees, besides pears and apples of excellent quality, which 
very ill agrees with the Lapponic climate. At present the 
myrtle does not thrive there, nor the bay-fig ; and olive trees 
succeed only in those valleys of the Krimea which open to 
the south. According to Theophrastus bay and myrtle grew 
also on the south end of the Euxine Sea.. The author proves, 
lastly^ that the descriptions of Virgil and Ovid by no means 
serve to confirm the idea of such a cold climate, seeing that 
their descriptions are filled with contradictions. 

(To be Continued.) 





Art. ^YI.^^Eofperiments on the Absorption of Vapours by 
Liquids.* By Thomas Graham, A. M. Communicated 
by the Author. 

From theoretical considerations I was led to institute the fol- 
lowing experimei^t : — Into a deep cylindrical jar as much wa- 
ter was poured as covered the bottom of it to the depth of half 
an inch. Within the jar, and an inch above the surface of 
the water, a porcelain basin, three inches in diameter, was sup- 
ported, containing 500 grains of a saturated solution of chlo- 
ride of sodium of the temperature 67°, which was observed to 
be also the temperature of the water below and of the air 
without. The mouth of the jar was finally covered over by a 
glass plate, and made nearly air-tight by means of lard. It 
was intended by this arrangement to preserve the solution of 
chloride of sodium in an atmosphere, saturated or nearly so 
with aqueous vajx)ur, to be supplied by the water at the bot- 
tom of the jar. For comparison another arrangement of a si- 
milar nature was made at the same time, with the only difiTer- 
ence, that the porcelain basin contained 500 grains pure water 
instead of a saline solution. The two jars were set aside in a 
quiet place, not subject to great variations in temperature, 
and a specimen of the dry chloride of sodium made use of, 
was exposed freely to the air in their neighbourhood. At the 
piration of six days the whole were examined : the salt ex- 

. * Read before tb^ Royal Society of Edinburgbi March 3> 1828^ . 
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potied to the air did not present the slightest appearance of 
deliquescence. The basin of pure water in the second jar 
had lost three grains in weight, but the solution of chloride 
of sodium had increased in weight by 63 grwns. This 
solution possessed no power to absorb and condense vapour 
from a temperature originally lower than that of the wa- 
ter near it i while the circumstance of a loss, rather than au 
increase of weight, occurring in the other case, renders it im- 
probable that anyinequaUty of temperature took place during 
the continuance of the experiment, and operated in this way. 
The plain inference from the experiment was, that the chlo- 
ride of sodium employed, although by itself not deliquescent, 
or incapable of absorbing vapour, yet possessed that property 
in a considerable degree when in solution, seeing that in six 
days it had absorbed nearly half its weight of water, the 
quantity of salt in solution being 143 grains, and the increase 
of weight 63 grains. 

In a second preliminary experiment there were two cases 
similar to the preceding, and besides, the same quantities of 
saturated solutions of muriate of ammonia and of sulphate of 
magnesia were inclosed in jars containing a httle water in a 
similar manner. The temperature on closing the jars was 
about 58°, and very equable during the experiment. In four 
days the basin of pure water was found to have lost 2.5 
grains, but the solution of muriate of ammonia had increased 
34 grains, of chloride of sodium 37 grains, and of sulphate of 
magnesia 8 grains, . The increase in the case of sulphate of 
magnesia was the least, although it contained most saline mat- 
ter. 

In the farther investigation of this subject, instead of sepa- 
rate jars, low tin-canisters were employed, in which several 
vessels with solutions might be arranged at the same time. 
The vessels rested on a support of wire-cloth an inch from 
the bottom of the canister, the lowest part of the canister be- 
ing occupied with water to the depth of half an inch. The 
canisters were provided with lids, which could be made air- 
tight. It had been found that Wedgewood porcelain basins 
unfailingly absorbed a portion of the water or of the saline so- 
lution which they contained, varying from one to twelve grains. 
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Tho use of them was therefore discontinued/and he 
ur capsules of glass three inches in diameter, and 
tike each other as possible, were employed in their ] 
1. Solutions were formed of one part chloride of 
four parts water, and of anhydrous carlwnate of p 
water in the same proportions. The carbonate c 
which is deliquescent, was obtained by keeping tl 
carbonate in a red heat till the exctes of acid and 
which it contuns were wholly expelled. Three of 
-capsules were placed in contact on the wire-cloth i 
a stnalt tin canister, with water below, but not in coj 
them. These capsules contained respectively, 500 gra 
500 grains of the solution of chloride of sodium, 
grains of the solution of carbonate of potash. 1 
leb-s than half full. The observation being made t 
equality of temperature existed within the canister, i 
applied, and the joinings made air-tight with lard 
exEtraination at the expiration of ^x days, the capsult 
was found to have lost 23 grains; that of the sc 
chloride of sodium to have gained 39 grains ; and th 
of carbonate of potash was found to have gained 
grains. Here it is evident that the solution of chlor 
diunj had drawn vapour not only from the water b 
likewise to a large extent from the adjoining capsule 
and most probably to a small extent from the solutji 
hoiiate of potash, likewise in contact with it. The si 
chloride of sodimn appears, therefore, to possess a 
superiority in absorbing power over a wmilar bo 
tile deliquescent carbonate of potash. 

2. In a large tin-canister or box, eighteen inches I 
broad, and four deep, with a wire-cloth support ai 
under it, precisely as in the foregoing case, ten caps 
taining various solutions were arranged at the same ti 
prevent the liquids from influencing each other, tl 
separated by temporary screens of pasteboard, so t 
capsule was contained in a cell by itself; but all c 
catcd equally, through the -apertures orthe wire-ck 
the reservoir of water below. The results of thia 
mcui are thrown into the fqnn of a table. In 
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column the coraposiuoii of the solutions is ^ven, of which 
700 grains were always employeJ. Wlien the proportion or 
salt in the solution is not expressed, it is to he understood that 
the solution was a saturated one at the temperature of the at- 
mosphere, which varied during the experiment from 55° to 42°. 
In the second column the increase or loss of weight under- ■ 
gone by the different solutions, aftei- being inclosed for six days, 
is expressed; and in the third column the additional increase 
or loss of weight, after farther confinement for fourteen days. , 
In a fourth column the boiling points of the solutions are sub- 
jdned, for a purpose which shall be presently explained. 
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Carbonate of soda. 
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2 water. 
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1 chloride of calcium. 


5 water. 
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216.6 
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Water, 




-5 


-3 


212 
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From the experiments of this table, and from other experi- 
ments yet to be detailed, it is evident that not only the solu- 
tions of salts, which are deliquescent, but that the solutions of 
salts which are persistent in the air, and even of efflorescent 
salts, are capable of absorbing vapour in an atmosphere nearly 
saturated with it. Some of the results are curious. It ap- 
pears from the table that a saturated solution of common salt, 
^hich contains less than a third of its weight of a saline sub- 
stance, which is not dehquescent, absorbs vapour much more 
powerfully than a solution of the deliquescent carbonate of po- 
tash in twice its weight of water. In fact, it appears that 
ail saline solutions just as readily inhale as exhale vapour, ac- 
cording to the state of the atmosphere in which they exist. It is 
this proposition In all its generality which I wish to establish. 
i^B the powers to absorb and to emit vapour appear to be 
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necessarily conjoined and of equal importance, it may be al- 
lowed us to say, that liquids invaporate when they take in their 
vapour, as they are said to evaporate when they give it out. 

The column of boiling points is an index of the invapofrat- 
ing powers of the solutions. The superior invaporating powar 
of chloride of sodium is distinctly connected with the high 
temperature at which it boils. We see that the power of wata* 
to emit vapour at these high temperatures is diminished in va^ 
rious degrees by the saline matter in solution. At low tem- 
peratures it is probably diminished according to the same rate ; 
and saline solutions, unable to give out vapour of the teninon 
of that in the atmosphere around them, necessarily become ab- 
sorbents of that vapour, as is proved by these experiments. 

3. The following table exhibits the weight acquired by solu- 
tions of the same salt, viz. chloride of sodium, in various pro- 
portions, and also by sea-water, by enclosure for five days. 
500 grains of each solution were employed. The boiling 
points of the solutions are likewise subjoined. 
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1. Saturated solution, chloride of sodium, 
% 2 do. ^. 1 water, 
8. 2 do. 4- 2 water, 

4. 2 do. 4- 4 water, - . 

5. Sea-water, - - 



A capsule of pure water inclosed at the same time^ instead 
of increasing in weight, lost 4 grains. The curious inference 
is deducible from this experiment, that sea-water is capable of 
absorbing moisture from air, perfectly saturated with it at the 
same temperature. The experiment with sea- water was seve^ 
ral times repeated, and it always exhibited a slight invaporat- 
ing po^er, while a capsule of pure water placed beside it lost 
weight. 

4. Several saline solutions and acid liquors were formed, all 
of which boiled at one temperature, viz. 224^. 700 grains of 
each were employed, and they were retained for five days in 
the dn-vessel. In the second column the weight is expressed 
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which each liquid acquired during that period. These hquids 
were afterwards withdrawn from the tin-vessel and freely ex- 
posed to the air, that they might evaporate, in order that t)ie 
connection between their evaporating and invaporating power 
might be observed. The loss of each liquid by evaporation 
during twenty-four liours is placed against it in a third co- 
lumn. 



1. Chloride of sodium, 

g. Chloride of calcium, 

3. Carbonate of potash, 

4. Tartaric acid, 

5. Sulphuric acid, (1.221 ) 

6. Muriatic acid, (1.125) 
7- Muriatic acid, (1.089) 
8. Nitric acid, (l.g06) 
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-2.3 ■' 
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A capsule of pure water was allowed to evaporate spontane- 
ously for the same time as the cases in the table. It lost 13-9 
grains. The temperature of the air did not exceed i5°. The 
similarity of the point of ebuUition seems to be attended with 
an analogous increase from invaporation and loss by evapora- 
tion in the saline solutions and in tartaric and sulphuric acids- 
The difference of the results in these cases is so small that it 
might depend on slight variations of ^he form of the capsules, 
or other accidental circumstances. But the absorbing power 
of the two cases ofmuriatic acid and ofnitric acid, which boil at 
the same temperature, are exceedingly diiferent- The stronger 
muriatic acid also actually gained weight when exposed to the 
air, instead of sustaining loss by evaporation, like the other 
cases. The weaker muriatic acid and the nitric acid likewise 
lost less by evaporation, as they gained more by invaporation 
than the saline solutions. The invaporating powers of liquids 
appear to be reciprocally proportional to their evaporating 
powers, as might be expected. This was observed very dis- 
tinctly on exposing to the air various saline solutions of dis- 
similar absorbing power, when those which invaporated in the 
least degree evaporated most rapidly, and vice versa. 

It has not, I believe, hitherto been noticed, that muriatic 
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acid is ever capable of increasing in weight when exposed to 
the air, as sulphuric and nitric acids are known to do, and as 
occurred in the case of the stronger muriatic acid in the fore- 
going experiment. But I have frequently observed muriatic 
acid, of all degrees of strength, intermediate between 1.190 
and 1.100, to increase in weight by the absorption of hygro- 
metric moisture, when the weather was damp, and the tem- 
perature not above 55^. When the acid is strong it emits mu- 
riatic acid gas at the same time that it absorbs aqueous vapour, 
till it becomes of specific gravity 1.0960. But when acid, di- 
luted to any degree below that strength, is exposed in a dry 
atmosphere,- no material quantity of the acid gas is emitted, 
but the acid concentrates by the emission of aqueous vapour, 
till its specific weight rises to 1.0960. The boiling point of 
muriatic acid is at a maximum when of that strength, as was 
observed by Mr Dalton ; and it consists of exactly one atom 
acid and sixteen atoms water, as Dr Thomson remarked. 

As evidence of the power of muriatic acid to absorb moisture 
irom. an atmosphere nqt particularly dry, and to increase in 
weight, I may be allowed to state one experiment, made lately 
in the month of January. Three small porcelain basins, each 
containing 200 grains of liquid, were exposed together, with 
paper covers, in a room in which there was no fire. The liquid 
in No. 1 was muriatic acid of specific gravity 1.185. In No. 
3 the same, diluted with half its weight of water. In No. 3 
puce water. It had been previously ascertained that the mu- 
riatic acid contained no sulphuric acid. The basins were 
weighed every twenty-four hours, and the following results 

obtained : — 

Weight in Grains. 
No. 1. No. 2. No. 3. 
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5, The capacity of liquids of dissimilar composition to ab- 
sorb the vapours of each other is also exceedingly general. 
We may always presume with safety, that if two liquids are 
miscible in all proportions, the more fixed liquid is capable of 
absorbing the vapour of the more volatile liquid. Vet the 
only instances of such absorption which have been attended to 
are the absorption of aqueous vapour by sulphuric acid, and 
of the same vapour by nitric acid. 

6. Alcohol and wateraremiscibleliquids, of which water is the 
more fixed ; and I find water to absorb the vapour of alcohol at 
the temperature of the atmosphere with considerable avidity. 

Sulphuric acid also absorbs alcohol vapour with avidity, as 
was stated in a former communication. The following expe- 
riment was performed, with the view of ascertaining the rela- 
tive intensity with which water absorbs the vapour of alcohol, 
and sulphuric acid the vapours of water and of alcohol. 

(1.) A small Wedgewood basin, one inch and a half in diame- 
ter, containing 200 grains water, was supported over sulphuric 
acidinacyhndrical vessel, and closed in. Upon opening the jar 
after twelve hours, the water was found to have lost eleven 
grains. (2.) The acid was stirred up, and instead of the water 
200 grains absolute alcohol were introduced into the basin, 
and the whole closed in as before. In twelve hours the alco- 
hol was found to have lost sixty grains, and the sulphuric acid 
had acquired a jeddish tinge, (3.) The sulphuric acid was 
now withdrawn from the jar, and pure water substituted as the 
absorbing liquid. The quantity of absolute alcohol in the 
basin being again increased to 200 grdns, and the lid care- 
fully luted down, in twelve hours the alcohol lost 45 grains, 
and the water below had acquired the taste of alcohol very 
sensibly. The vapour of sulphuric ether isabsorbed with great 
avidity by alcohol, and with much less force by water. 

The vapour of alcohol is likewise absorbed by castor oil, 
especially after some alcohol has been previously mixed with it, 
although with a very feeble force. Retained over alcohol for 
ten days 200 graiiis castor oil became 273 grains. Bichlo- 
ride of mercury deliquesces in alcohol vapour, although slow- 
ly when in hard crystals. Twenty grains of the crystals (not 
reduced to powder,) suspended in a capsule over alcohol be- 
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came ia six days 9Q grains, a portion being dissolved by the 
alcohol absorb^. A solution of bichloride of mercury in al- 
cohol likewise exhibits an invaporatin^ pow^ when in an at- 
nioq>here of alcohol vapour. 

It would be curious to know whether alcohol is capable of 
absorbing the vapour of water, as well as water is capable erf 
absorbing the vapour of alcohol. It is diffictdt to determise 
the point directly, as the quantity of water absorbed might be 
. very minute ; but I am inclined to believe, from an indirect ex- 
periment, that alcohol does not possess! such an absorbing 
power. A crystid of sulphate of soda was suspendefl ovec a 
small quantity of absolute alcohol very> carefully prepa]^ed,by 
a thread, which was attached to the cork of the phial, for a pe- 
riod of six months, without undergoing the sU^ht^sttdtesatiot 
ia appearance.. Now, if alcohol had. possessed- the. power v^ 
absorb aqueous vapour, and to. keep the atmoqiliere ikbovb it 
in a dry state, so far as aqueous vapour is c6ncemed,,the 4ryital 
WDuI4 certaidly have effloresced and;fiEdlen into powder. 
. The phemnnena presented when pieces of caipphor'are 
placed at a little* distance from alcoholare. vecy EdmarkableL 
A number of small pieces in a gauze bag were suspended wkh** 
in a glass jar. which contained a little.alcohol. In a few h6uit 
tlie camphor began to run into a liquid, which fell in drops, and 
in %weatj40ar bburs^ the whole, camphor had left ihebAgm th»t 
manner. It is evident, t^erefore^ that solid camjpfabr with nei- 
lation to alcohol vapour is deliqaeifcent. Forty grainr cam^ 
fAor /were, .suspended over alcohol, as in the pi^evipustmse^irith 
the difference, that the camphoriwas^ contained in a little -glaal 
capsule. Five days afterwards the capsulecontained a'sdlution 
of V^mpbor in alcohol weighing -105 gruns. A little camphor^ 
how)ever,had passed down ta. the. alcohol below, to whidsi it 
communicated its taste and^ smell; but. the quantity wsas «o 
small that the alcohol, on being. diluted, with watGr^*b0came'ohly 
sl%(ktly opafescenfc. > The = teiAperature of the atmcisphero .d<uv 
ing these experiments aWragedabout 55^.- - f - 

The salt sub^rbonate of ammonia is known t6 be posiEisssed 
of considerable vokatili^, and also to be soluble in water, lit* 
closed with water in «eparate< vessels it quickly passes over into 
the waters Thirty grains of djffy subcarboi^ti rednced iopow* 
der were suspended in a glate capsule aver a: considerable 
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quaauty of cold water, the whole being contained in a close 
vesael as usual. Upon examination after five days, the cap- 
sule, instead ol 30 grnins of the dry salt, was found to con. 
tain 13 grains of a solution of it, the greater part of the 
salt having passed over into the reservoir ofwater below, 
to which it had imparted its taste and properties. The habi- 
tudes of subcarbonate of ammonia in an atmosphere saturated 
with aqueous vapour are therefore exceedingly different from 
those of any other salt, as, instead of attracting water or remain- 
ing unaffected, it is itself attracted by water and dissolved. 

Such are the principal facts which have presented themselves 
in the investigation of the absorption of vapours by liquids. 



Aki. "KW II.— Chemical Eicamination of Tabasheer. By Eu- 
WASD TunNEE, M. D., F, H.. S. E. Professor of Chemistry 
in the University of London,* Communicated by the Author. 

Having completed an analysis of tabasheer, for a supply of 
which I am indebted to the kindness of Dr Brewster, I con- 
ceive that a short account of the chemical examination, as con- 
nected with the interesting paper lately communicated by that 
gentleman, will not be unacceptable to the Society, A further 
appeal to analysis for illustrating the chemical constitution of 
tabasheer seems the more necessary, since the results of the 
two analyses of it which have been published differ consider- 
ably from each other. For according to the experiments of 
Mr Macie, detailed in the Philosophical Transactions for 1791. 
p. 36s, the tabasheer brought from India by Dr Bussell con- 
sists of pure siliceous earth ; while the specimen brought from 
South America by Messrs Humboldt and Bonpland was found 
by Fourcroy and Vauquclin to contain only 70 per cent, of 
silic% the other 30 consisting of potash, lime, water, and a 
small quantity of vegetable matter.-f- This difference is both 
considerable and important. The siliceous concretions in the 
joints of the bamboo must surely have existed in the sap in a 
state of solution ; and from the large proportion of silica con- 
tained in tJie epidermis of the bamboo, it may also be inferred 

• Bead at the Royal Sodety on March 3d. 

t Mtmoirea dc rjtuliltit. torn. vi. p. 3S2. (1806.) 
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that this earth must exist in the fluids of the plant, not as an ac- 
cidental, but as an essential ingredient. In what manner a sub- 
stance of so insoluble a nature is taken up by the roots of the 
plant has not yet been investigated ; but it is probable that con- 
siderable light would be thrown on the subject by a chemical 
examination of the soil in which the bamboo grows, and of the 
fluids whicli circulate in its vessels. In attempting any ex- 
planation on chemical principles two views may be suggested. 
It may be supposed either that silica at the moment of being 
set free by the decomposition of siliceous compounds, may be 
dissolved in common spring-water ; or that siliceous earth, in 
its ordinary state, is rendered soluble in water through the 
medium of an alkah. It would be an argument of consider- 
able weight in favour of the latter view should potash always 
be contained in tabasheer ; but, at the same time, the former 
supposition is by no means impossible. The researches of 
Berzelius have demonstrated, that when silica in the nascent 
state is acted on by water, it is dissolved in considerable quan- 
tity ; and hence it is not improbable, that when in the act ot 
separation from substances with which it was previously com- 
bined, it may also, under favourable circumstances, be dis- 
solved by water. 

When tabasheer Is put into water, numerous small air-bub- 
bles rapidly escape, the quantity of which is fjilly equal in 
bulk to the specimen employed, and is even somewhat greater 
in the finer varieties. The weight of the dry tabasheer com- 
pared to that of the water which it is capable of absorbing is 
as I to S in the chalky variety, 1 to 2.32 in the translucent^ 
and 1 to 2.24 in the transparent tabasheer. The specific gra- 
vity of these different kinds, taken at the temperature of 56 
Fahr. is shown by the following table. In finding the num- 
bers contained in the first row, the air was displaced by soak- 
ing the specimen for several hours in cold water; in those of 
the second, the air was more completely expelled by boiling 
for a few minutes in water. ' ' '^^jj^j^ 

1st Row. Sd Bow. ' 

Chalky tabasheer, 2.361 2.189' 

'*' Transluce' «■ 2.143 2.167 

Transpan 2.133 2.160 . 




■ The density faUs below the number observed by Mr Jar- 
dine, but agrees closely with the observations of Mr Macie and 
Mr Cavendish. 

Tabashecr is very slightly aAected by heat. When heated to 
212° Fahr, it gives out both air and water, and the latter has 
neither an acid nor alkaline reaction. The loss in weight is 
small, and differs slightly in the different specimens. Thus 
the chalky tabasheer loses 0.838 per cent, the translucent 1.62, 
and the transparent variety 2-41 li per cent. On exposure to 
the atmosphere it absorbs both air and moisture, and specilily 
recovers its original weight. At a red heat all the varieties 
become dark in a slight degree, but almost instantly recover 
their former appearance ; a minute quantity of smoke accom- 
panied with an empyreumatic odour rises at the same time, 
and the moisture which is expelled has an acid reaction. 
These phenomena are owing to the decomposition of a trace 
of vegetable matter. By being thus heated to redness the 
chalky variety loses 1.ST7, the translucent tabasheer 3.84, and 
the transparent tabasheer 4.518 per cent. The whole loss oc- 
casioned by a red heat is not recovered by exposure to the air. 

Tabasheer feels gritty in the mouth, and causes a sensation 
very like magnesia, but with a rather nauseous taste. It is 
brittle and easily reduced to powder. When Iwiled in distil- 
led water it yields to that menstruum only a trace of vegeta- 
ble matter. Digested with muriatic acid, moderately diluted 
with water, the solution on being evaporated left a minute re- 
sidue, which deliquesced on exposure to the air, and proved 
to be muriate of lime. The chalky tabasheer by this treat- 
ment lost 0.4, and the translucent tabasheer 0.3 per cent, of 
lime. The transparent variety yielded barely a trace of any 
thing to muriatic acid. 

Tabasheer dissolves readily in a solution of pure potash, 
even after being heated to redness. The alkaline solution of 
the chalky kind is slightly turbid, but that of the other varie- 
ties is quite transparent. On neutralizing with muriatic acid, 
and evaporating to dryness to render the silica insoluble, a 
quantity of that earth is left almost esactly equal to the quan- 
tity originally employed. The filtered liquid contained 



L 



] 



808 Zodkgkal CoOedmm. 

thing but muriate of potadi and die nunnlB qm u i tity of Bine 
abov^mentioned. 

A portion of tabasheer in fine powder wat huhmttrij taux- 
ed with five times its wdght of earfaooate of bKjtca» and ex- 
posed for an hour and a half, to a white heat On fasolving 
the mass in muriatic acid^ and separating die sfica and faaiy- 
tes in the usual manner^ the soliilble puts were e? aqporated to 
dryness and ignited, but not a trace of alkaHne matter was 
detected. 

It hence appears from the forgoing analyas, that tlie ta- 
bashccr of India consists of silica containing a nunnte quanti- 
ty of lime and vegetable matter. 



aet. xviii.-* zoological collections. 

1. Bears of Indid: 

Xhk three bcsra which havebeen ascertained to be i^ttVesof Lidk fcntb 
part uf the cdlection in the menagerie at Banackpore Ftak. The ftnk, ar 
Unus MiiitMS, the ursine sloth of Shaw and pthersy hflP linv hen known. 
The Hccttud^ or Ursus Mahyanvs of Dr Horafield^ hai been dcaoibed by 
4hat Koutlvinan and by Sir Stamford Raffles ; and the third, or Uma Tkihe^ 
ianus, wn Hrst ascertained by M. Duvaucel to be a wpBx0e ipedes. " As 
his doHoription, howercfe*, does not entirely accord (say* a wifter in nn In- 
dian Journal) with the obaervationa which we have made an te specimen 
of ihU uninial at BarrackporCi it may be serviceable to add a asp^emen* 
tary ono. 
*' /VaW;i/i\in.-^TIic general colour oftheanimial is coal-blacJL The hair 

In thick and gluny, but harsh ; on the back it is about an indi and a' half 
k>ng : but is neither so long nor ao harsh as the hair of the Urmtt laduOM, 
IImuI roiuoal ; vicwetl laterally it appears gradually attenuaied, the mne 
beliig nearly in a continuous line wiUi the forehe^d^ so as to present very 
dcifliiitely tlic form of a truncated cone. The cars are rounds largCj and 
very distinct fVom tlie long haur in which they are si(uatSed. This hair 
passes down fVom the ear on each side of the head^ givm^ thenp^eanmoe 
of a luff, but does not pass entirely rtrand the throat, aa it leav«i« luge 
interval nnfiet the chin. Between the ears.and on the badi of O? :hc9d 
the hair is much shorter. The muarie, in shape like that of a dog, is of 
a riMty^ray colour; under the chin is a white triangular spot. A white 
iemflunAt toftrk occupies the chest. The paws of the anifniii*are fcry 
broftd ; «aefa haa five toes of unequal length. Its claws M short and weak. 
iSemorAv.— The form of the animal is ^pressive of great strength. The 
limba are more strikingly muscuhr than those of any other individual in 
the park collection. The observation of M. Duvaucel that its apparent 
" force superieure nc s'accorde pas avec la foiblessc de ses ongles/' is very 
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■ jfut; but tbe euppostiioQ ihat he thinks may Ik drawn from ii "que ve- 

f lui ci n'eal^ pas grimpGUr," ia contradicted by the habiU of the Park indi' 

vidual, who is a diatiaguished climber- Hie remark that " boh musuau 

Bnperieui est nmr a tout age" ia also at voriikDce witli the fact in respect 

to two specimens in the Tark, in both of which the upper part of ihc mub^ 

|4le is of a riuty-gray colour. With regard to tbe peclorul mark this na- 
tWrsliat ohDcrveB, that it bos " la forme d'une tburche dont lea deux bran- 
ches, trea ecartees, occupcnt toute la poilrine, et dont la queue ee proloiige 
Jnaqu' an milieu du vcDtrc." This is not an invariable character. It was 
' iweaeot in an indiVidnal which was lately removed from the park, but in 
two Bpecimena now there, one above three years old, the other not quite , 
^nei it ia a curved, rather oarrow stripe, which paaaea across the dieat be- 
tween the fore 1^; but bos no prolongation down the belly of the animoL 
" Of the diapositicD of this animal we know scarcely any thing, but 
have no reason to beheve that it is more fierce than its congenerE. All tbe 
different species in the park have been rendered tame. If there he any 
di&rence between them, it is rather in &vour of the Ursus Thibctaimi ; fw 
of twoyoujigspeoimeiwof the fnaifaAiadM, andof theI/r«M ThilietaauMi 
the fbrmer is more pugnacious than the latter." 

2. On the Crocodiles of the Ganges. By C. Abel, M. D., F. H. S. 
On Tuesday, March 23d, lS2i, I received at Borrackpore, through the 
JtindnesB of my friend, Dr Walhch, a large crocodile, measuring eighteen 
fret from the estremit; of Ihe Dose to the end of the tail, which hod been 
brought to him at the botanic garden by aome fishermen, who had tuhai 
it in the river. It bad been dead several daya nlten it reached me, ( 
had apparently been deairoyed by a spear driven into its neck at 
junction of its head with the cervical vcrlebrie, so as to separate the brain 
from tbe spinal marrow. This animal proved to be the Cummeer of tbft 
Datives. In consequence of its very putrid state, I was unable to cxaminei 
its internal structure, but made sucli observations on its external chorae- 
ters, OS enabled me to compare it with its described congeners. 

M. Cuvier divides the genus Croceiiiiia into tbree subgenera, which he 

names — 1st Lu Gaviala: — 2d Les Crocodilet proprcttieni dits: — 3d i« 

2 Cainumi (Alligator.) Of these the gaviai, or gtirryat, of the naiivea,— 

^.t|ie Lacerta Oangetica of Gmeliu, has been long known as the inhabitant 

rtOJCthe rivers of India, and is distinguished by its elongated head. Of the 

true crocodiles the Crocodilm bijiorcatuHj is said by Cuvier to be tlie inha- 

it of the islands and probably of tbe two peninsulas of India, 'i'he 

n.«|u')7ian, or alligator, has not, according to Cuvier, been found except in 

B, America. The Crocodilus biporcaliu is described by Cuvier as hving 

"eight ranges of oval plates along the bock, and two prominent projections 

*. fm the top of its muzzle." In the cummeer brought to Burrackpore, the ar- 

'^nngcment of the principal plates were in four rows, or rather two double 

i, occupying the middle of the back, witli two other iesa iirominent 

than these, one on each side; two more traces of rows were also visiblci 

but only traceable, in email scattered pr-ominences. Of tlie projections on 

the top of the nose pr muzzle (de<ut aretes saiUantes sui le haut du museau) 
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there was no'Otlier appearance than two not t^ etriklng devattlons^ or 
knobfi above the eyes^ although between these and the end oC Uie upper 
jaw the surface of the nose' was rough with mammiUated promiaenees. 
The slight differences whidi I have here pointed out would not of thenw 
selves, perhaps, suffice to make any specific distinction between theenm* 
meer and Crocodilus biporcaius, but I have -also to mention a character 
which affects even the genus of the crocodile as characterized l^ Cuvier. 
This naturalist states that the whole family of crocodiles, have five toes be* 
fore, and four behind, of which the three internal ones alone on each foot 
are armed with claws. Thus far the cummeer agrees with his description. 
But he further adds, that all the toes of crocodiles are more or less united 
by membranes or webs, as has also been stated by Lacepede and bthars ; 
and adds that the crocodile, properly so called, in this respect has the cha-^ 
racter of the gavial, in which, he says, the hind feet are palmated to tihe 
extremity . of th^ toes. This .character is wanting in the cummeer, in 
which the inner toe of the hind and two inner toes of the fore feet are p^-i' 
fectly jfree, not being connected by any membrahe. If this peculiarity be 
of constant occurrence, it makes the cummeer not only a new and unde- 
scribed species, but it also vitiates the description of the family and of the 
genus of crocodiles heretofore given. It would be premature, however, to 
decide on this question, till other opportunities of examining the animal 
shall have occurred, and it will have been sufficient to have pointed out 
the peculiarity to observers in this country. 

It should be observed of &e cummeer, however, that its teeth correspond 
with those of the true crocodiles, in the mode in which those of the under 
arereeeived intothe upper jaw. **The teeth," says Cuvier, *'of thecrocodiles^ 
properly so called, are unequali the fourth tooth on each side passes into a 
fissure, and not into a hole of the upper jaw. In the gavials the teeth are • 
nearly equal, although in other respects they agree with those of the cro- 
codUe. In the caimans or alligator, on the contrary, the teeth are unequal, 
but the fourth tooth of the lower jaw on each side is received into a hole; ' 
and not into a fissure." 

In the cummeer there are thirty-tsix teeth in the upper jaw, and thirty 
in the lower. These are all in the form of blunt cones, excepting the fourth 
in the lower jaw, which are rather more pointed, and might be compared 
to the canine teeth of large carnivorous animals. The two front teeth of 
the lower- jaw pass into holes which perforate the upper jaw ; the second 
and third are received into small holes, and the fourth into deep fissures 
visible en each side when the mouth is closed ; all the other teeth of the 
lower jaw enter small hdes. The upper teeth, on the contrary, are all re^ ' 
ceived into fissures on the outside of the lower jaw, with the exception of 
the four hindmost, wbieh.are very small, and received into indentations of 
the lower jaw. 

Although the putrescency of the body of the animal prevented any de- 
liberate examination of its internal structure, the contents of its stomach 
were exposed and found to consist of the remains of a woman, of a whole 
^ of the remains of a dog and sheep, of several rings, and of the separated 

rts of the common bangles worn by the native women. 
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3. Account of Ike IPIiili: ElephanliifSiam. By Gkobge FiNLAV80K,Esq. 

We were first coinlucted to the stables of ibe white elephanta, which, 

being held in great veneration by tlie SiameBe, are kept within the inner 

enclosore of the palace, and have habitations allotted to them quite close to 

those of the King himself. 

Of while elephants there are at the present time no fewer than five in 
the possession of the King, whence we may infer that this variety is for less 
rare than we are accustomed to believe, at least that is eo in the farther 
Feninsula of India. It bas^ however, seldom happened that go many liave 
been collected ul one period, and the present is regarded as aiupidous, in 
consequenae of on event so unexpected, and so much desired. A white 
depbant is still reckoned as beyond all value. Every efibrt is msde to take 
tliem, when they are by chance discovered; and the Bubjecla of the King 
can perform no more gratifying service than thai of securing Ihem. They, 
and indeed all elephants, are the property of the King only. 

The appellation white, as applied to the elephants, must be received with 
some degree of limitation. The animal is iu fact an occauoDil variciy, of 
less frequent occurrence indeed, but in every respect analogous to what oc- 
curs in Dtlier orders of animals, and, amongst the rest, in the human species. 
They are, correctly speaking, albinos, and are possessed of all the peculiariliea 
of that abnormal production ; but of these inAile elephants,' it was remarkable 
that the organ of sight was to all appearance natural and sound, in no way in- 
tolerant of light, readily accommodating itself to the degrees of light and 
shade, and capable of being steadily directed to objectsat the will of the ani- 
mal. In short, similar in all respects to that of the common elephant, witli 
the exception of the ins,which wasof a pure white colour. In this respect 
they resembled all the quadrupedal albinos that 1 bad hiihetto seen, as tbosr 
among horecs, cows, rabbits. This ciroums tance I should scarce have thought 
worth the noticing, were it not thot I shall have occasion to mention in the 
sequel an inslance of on animal of the albino kind, possessed of the peculiar 
eye of the human albino. In one or two of the elephants, the colour was 
strictly white, and in all of them the iris was of that colour as well as the 
margins of the eyelids. In the rest the colour had a castof piukin iL The 
hairs upon the body were for the most part ye11owish,but much more scanty, 
finer, and shorter than in other elephants ; the stronghairsof the tail were 
darker, but still of a yellowish colour. In none did the colour and texture 
of the skin appear entirely healthy. In some the culicular texture of the 
legs was inteTspersed with glandular knots, which gave a deformed appear- 
ance to these members. In others the skin of the body was uncommonly ' 
dry, while the natural wrinkles were tmusually large, secreted an acid.hke 
fluid, and seemed ready to burst out into disease. These beasts were all 
of a small sise, but in excellent condition, and one of them was even hand- 
some. They were treated with the greatest attention, each having several ' 
keepers attached to him. Fresh cut gross was placed in abundance by 
their side. They stood on a large boarded platform, kept clean ; a while 
cloth was spread before them, and whilo we were present, they were fci 
with sliced sugar cane and branches of plantains. 

In the same place wc observed rather it fine-looking elephant, but a small 
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one, which appetred to me to be a greater oljeet ef coriopltjr tfaott any cf 
the others. This animal was covered all orer with Uads spots^ about the 
size of a pea^ upon a white base. It is not unusual to obsenre a partial*dfr- 
gree of this spotted appearance in the elephant of Bengd» asyon the five* 
head and trunk of the animal^ but in this instance the dun was entirely 
covered with them. 

The greatest regard is entertained in Siam for the white elephant. He 
who discovers one is regarded as the most fortunate of mortals. The event 
is of that importance^ that it may be said to form an era in the annals of 
the nation. The fortunate discoverer is rewarded with a silver crown, and 
with a grant of Iknd equal in extent to the space of country at which the 
elephants cry can be heard. He and his family to the third generation are 
exempted from all sorts of servitude, and their land from taxation.— 3fiiH 
sion to Siam and Hue, ^c 1821-2. London, 1826. pp. 151-154. 

4. Account of a Fighf between a T^^er and an Elephant, By GsoaGE 

FiNLAYSON, Esq. 

In the midst of a grassy plain, about half a mile long, and nearly, as 
much in breadth, about sixty or seventy fine elephants were drawn up in 
several ranks, each animal being provided with a mahawat and a hands, 
which was empty. On one side were placed convenient seats ; the go- 
vernor, mandarins, and a numerous train of soldiers being also present 
at the spectacle. A crowd of spectators occupied the side opponte. The 
tiger was bound to a stake placed in the centre of the plain, by means 
of a stout rope fastened round his loins. We soon perceived how unequ|l 
was the combat. The claws of the poor animal had he&i torn out, and a 
strong stitch bound the lips together, and prevented him *fit>m opening his 
mouth. On being turned loose from the cage he attempted to bound oVer 
the plain, but, finding all attempts to extricate himse}f useless, he threw 
himself at length upon the grass, till, seeing a large elephant with long 
tusks approach, he got up and faced the coming danger. The elephalit 
was by this attitude and the horrid growl of the tiger too much intimidat- 
ed, and turned aside, while the tiger pursued him heavily, and struck him 
with his fore-paw upon the hind quarter, quickening his pace not a little. 

The mahawat succeeded in bringing the elephant to tiie chaise again 
before he had gone &r, and this time he rushed on frtriously^ driving his 
tusks into the earth under the tiger, and, lifting him tip fiiirly, gave him « 
dear cast to the distance of about thirty feet. This was kh interesting 
point in the combat. The tiger lay along on the ground as iThe were d&^ 
yet it appeared that he had sustained no material injury, for on the next 
attack he threw himself into an attitude of defence, and, as the elephaitit 
was again about to take him up, he sprung upon his forehead, fixing his 
hind-feet upon the trunk of the former. 

The elephant was wounded in this attack, and so much frightened, tliat 
nothing could prevent him from breaking through every obstacle, and faurly 
running off. The mahawat was conudered to have fiiiled in his duty, and 
soon after was brought up to the governor with his hands bound behind his 
back, and oa the spot received a hundred lashes of the ritttan. 




Another clepbnnt wo: now brought, but the tiger maUc leas resistance on 
eacb sacceeaive ullack. It was evident that tbe tosaes be received n 
n bit death. 

All the elephants were fuTnJBhed witb tusks, anil the mode of al 
every inaWnce, for several oihera were catleil forward, was that of niabing 
upon the tiger, thrusting their tusks under him, raising him, and throw- 
ing him to a distance. Of their trunks they evidently were very corefiil, 
rolling them cautiously up under the diin. When the tiger was perfeedy 
dead, an elephant was brought up, who, instead of raising the tiger in 
his tuabs, seized him with his trunk, and in general cast him to the dis- 
tance of thirty feet. — Million to Sium and Hue, p. 321-323. 



Abt. XIX.— history of mechanical I^fVENTIONS AND 
OF PROCESSES AND MATERIALS USED IN THE FINE AND 
USEFUL ARTS. 
1. Account oj ike Makleun, a Siamete Black Dt/e. 
This is a berry growing on a large forest tree al Bajikok, and used most 
extensively by the Siamese aa a v^etable black dye. It is merely bruised 
in water when a fermentation lakes place, and the article to be dyed is 
steeped in the whole and^then spread out in the sua to dry. This opera- 
tion is repeated, and in two or three times ihe cotton gr silk receives ui 
excellent and durable black colour. If the article to be dyed is previously 
ofa red or while colour, it receives the black dye much more easily. But 
a piece of English green camlet was ilyiKl block in four applications. Cap- 
tain Bumey could not procure any of the flower or seed of this plant, but 
the Portuguese consul at Bankok has pjoroised to send him sgme of the 
seed at tbe proper season. Ten or twelve young plants were brought away 
from Siam, only one survived to Tenai^) where it was left, as it looked 
sickly. The Siamese said that the tree is not to be found in any pari of 
the Siamese territory lying to the southward of Bankok. All the crape 
Bcar& warn by ihe common people at Boukok are dyed black with this 
makleua berry, which is remarkably cheap, being sold at the rate of twenty 
or thirty large cape-full tor a rupee. The berry when f^esh is of a fine 
green colour, but after being gathered tbr two or three dnys it bccomiB 
quite blaek and shrivelled like pepper. It must be used ibsh, and whilst 
its mixture with water produces a fermentation. 
^ CalcdtIa, 111 FcLruary 1897. W. Bukmey. 

3> AccouTii iij a neiu kind of Cloth Jabricated by Initdi. 
Hi Habenstreet of Munich has obtained this cuiious fabric by direc- 
ting the clforta of the larvce of a butterfly called Finea f/unciata or Finta 
jiedilla. As these caterpillars construct over themselves a tent of extreUK 
fineness, au<l impervious to air, M. H.contrived tomakc thehisectsworkon 
a paper model suspended from the ceiling, to which he gave any form and 
dimensions he pleased. He thus obtainDd square shawls an ell wide, and 
sometwo etb loi^^b^one broad, an air balloon font feet high, and a woman's 
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complete robe with the sleeres, but without ecJEunt. In order to'ghre iht tis- 
•ae a regular fbrm^ the catfrpiUars are limited in dielr motH>na, and intier^ 
dieted from particular parts by oil^ which they dislike, aiid upon whidr 
they will never woric. Hence he made them fiibrieate a stuff which ap- 
peared as if rqguhu*ly ititehed. One or two inseets can weave a square indi 
of ctoth. 

This doth exceeds in fineness the lightest gauze^ and a ^ecimen of it 
sent by M. Paret of Stockholm, was exhibited by M. Lemnmand to the 
Academy of Sciences of Paris. 

' The air balloon above-mentioned weighed only five grains, and y^t it was 
impervious to air. The heat of the hand instantly inflated it ; and the 
flame of a single match h^ld for some seconds beneath it caused it to rise 
to a considerable height in the air, where it remained for half an hour. 

A shawl an ell square was, when extended, bbwn into the air by a 
slight pnfi^, when it was like a light vapour gently agitated by the wind. 

M. Habenstreet offered a shawl to M. Par^t, on condition that the 
latter would cause it to fall from the air upon his head» but this was im- 
possible, for, as the shawl approached his body, the heat which rose from it 
repelled the shawl into the air. 

A complete robe of this stufi^ was worn by the Queen of Bavaria over- 
her dress on court days. 

The fibres of this fabric, of which the caterpillars form their coccoons, are 
not interlaced, but merely superposed, and this act takes place the moment 
ihe insect secretes the matter of the fibre. M. H. gives it increased soli- 
dity by compelling the insects to labour several times over the same sur- 
fkoe* A shawl an ell square costs at Munich only eight firancs. 

M. Lenormand^ firom whose memoir the preceding fiicts are taken, sug- 
gests, that) as the caterpillar which fbrms theAisain {EuofHfwms StiroptBusJ 
and which is common in France, spins its threads and forms its tent in a 
similar manner, its labour might be employed fi>r the same purpose.— 
Abridged firom Newton's Jcmmal of the Arts, December 1837, p. 214. 

3. JRadii qf ike sutfiuSs of a DoMe Adkromaiie Objeci-Olass. By M. 

LlTTEOW. 

The index of redaction of the crown g^ass bemg 1.53, and that of the 
flint glass 1.60 ; their dispersive ratio 0.85, the thickness of the csowii 
lens 0.01,and that of the flint 0, and the lenses being supposed in oonitict, 
the best radii will be ' 
^ Crown kna equally convex, radius of cadi sorfiMe, 10.6 

Flint glass kna double concave, radius of 1st snr&o^ 1U)4S94 

9d surfiioe, 3.S96512 

Focal length, . ., - . S.709S31; 

Apenoi^ ... = Focal loiglh, X 04)997S 

That k, the apstoie will be l-lOth of the fiscal ki^, whidi b a wamk 
kigerpwpo rt kiaal aperture than it B usual to give to aciini^^ 



4. EMkUkm of tU NmUmHii Imdusiry ofFramee. 
This gtea fnhihitiMi of the ptodnction of the art^ «c^e^ice^ and ■Maa- 
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fuctures of France took plncc on the 3il October I82T, was honoured with 
tbe approbation of his Majesty Clwrles X. 

Thia munificcDt Eoverdgn, whose putronage of tlie arts and GclenceB is 
not equollal by any of the Princes of Enrope, conferred the decorations 
of tile Legion of Honour on twelve of the noEt distinguished artizans, and 
adjuilged tvenfy-lwo gold medals, aevenlff-onc silver meilals, aiid 3i<clj/-nine 
ineduls in bronze, for improvements connected with the manufacture of 
silken, woollen, cotton and linen fabricE. For works performed in nictaU, ' 
10 gold, 37 silver, and 5a bronze medals. 

For improvements in machinery, S gold, 8 silver, and 1 1 bronze medals. 
For maCberaalical Etod miuical instrnments, 7 gold, 5 sdver, and 8b bronite 
rnedats. 

For discoveries in chemistry, 4 gold, 1 1 «il*cr, anil 9* bronze medals. 

For productions in tbe fine arts, 2 gold, 11 silver, and 13bronze medals. 

For china and pottery-woro, 3 silver and 6 bronze medals. And 

For various arts, including printing, S gold and 4 sdvcr medals. 

The total medals aiyudged were — 

Gold medals, - 4B ■ 

Silver medals, - 139 

Bronze medals, - 817 

Total, 401 

The Editor of the Journal of Arts, from whose pages we take the pre- 
ceding statement, nsks, What would be the effect of such an exhibition in 
London? We extend the question by asking. What would be the effects 
of such an exhibition in London, Dublin, and Edinhui^h P and wc venture 
to answer it. 

The artists of France and of all foreign countries have, within the lost 
ten years, not only been rivalling those of Great Britain, hut in many points 
they have greatly surpassed them, and the consequence ia, that Great Bri- 
tain is rapidly sinking from the prominent position which it formerly held 
in the practical, and even in the scientific arts. This is owing Co the ne- 
glect of ihenrtsand sciences by every successive government by which we 
me ruled. The concenia of faction, and the urgencies of political, finan. 
cial, and commcTcial transactions, occujiy all the lime and all thei 
of our Ministers. No applications, however disinterest ed,- 
cc5, however eloquent, can make the Blightest impression in favone of 
science and tbe arts. Even those who devote their lime and theirmoney 
to introduce new arts and new Tnalerials of art, without any view to 
their own advantage, are checked o,vA harassed by the oppressive reguktions 
of our excise laws and o\if -jstom-hoviBe regulations, and ore driven in 
utter despair from their vj.. . [ic poflition. 

In other countries Qo 8- "'', ttuctwns exist. VufficboaT-ls, wbose ob- 
jects are of a scientific r^^^}^ ° ^ ihcre composei of meWl-^-'^ auA ^tac^v- 
cal men, whereas here ^ \te> -n* Practical -wveft &« eoUie\i cxcVviiei \ 
and the consequeace of '^U^li^'^ »,<.t tbe concenva jt ftie^^wa^R q., oOW- 
ductcdala most inn.. U » ... **'„.,.. anfl all I* ^,«tv«>«. ^^^ ^--^ 
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To draw pnUie attention to 8uc& a atate of tUngs^'^to gkre to the we- 
fbl and scientific arts the same fashion whidi the'fine atts have so long en^ 
joyed,— to collect fVom every comer of the island into its three metropoli- 
tan cities its unseen and its unhonoured invention8,-<^-flnd to draw gemns 
from its ohscnre retreats, would he a few of the effects of a biennial ej^hi* 
bition of British' industry. The Society of Arts for Seotland has b^ 
struggling to accomplish this by their own meani^ and exertions, but pub* 
He aid and royal patronage are absolutely necessary to its success ;^ and im* 
less the plan is laid at the foot of the throne by some influential indivi* 
duals, it will never be effected ; and we must continue to hnxiik the morti- 
€k»ition, bitter as it is, of witnessing the triumphs of the aorta in every land 
but the land which we love. 



Art. XX.— ANALYSIS OF SCIENTIFIC BOOKS AND M£U 

MOIRS. 

I. A new System of Chemical Philosophy. Fart First of Vol. ii. By John . 
Dalton, F. R. S. &c. Manchester, 1827. 

The author informs us that about the half of this volume was printed ten 
years ago, and that the rest was sent scrap by scrap to the printer till the 
time it appeared. Owing to this unhappy arrangement, many of the re- 
sults, which would have been important, had they been published some 
years ago, have now, in consequence of improved modes of analyse 
and more refined manipulation, been superseded by experiments of greater 
accuracy. The present volume, nev^ertheless, contains various interesting 
observations, and bears the stamp of that original mind for which Mr Dal« 
tpn is distinguished. A short review of it, Uierefore, cannot ifail to provcj 
acceptable to our chemical readers. . ^ . 

Mr Dalton in the volume before us treats o( compounds of two elements^ 
and he divides it into six sections ; the first on oxides : the second on 
sulphurets ; the third on phosphurets ; the fourth on carburets ; the fifU^ 
on alloys ;< and the sixth on triple alloys. The volume is concluded .by 
an appendixy containing corrections on his former volumes in consequence odf 
new discoveries ; and some remarks on recent investigations on heat.. Wi^ 
intend to take such a review of these several parts of Mr Dalton's work 91^ 
will enable tbe reader to judge of the merits and interest of its contents. , 

Section on the Oxides, — Mr Dalton enumerates six methods for asccuftai]^-* 
ing the proportion in which oxygen combines with a metal ; first, ^q^m-f 
bustiott in air or in oxygen ; second, by solution in an acid and suJb^ieQi:^^ 
precipitation by an earth or alkali; third, by precipitating one mf^ b){ 
another, whereby oxygen is thus said to be transferred firom the onfs to ^ 
other; fourth, by the hydrogen evolved in solution by an acid ; fifUi^ Ij^v 
transferring a lower oxide into a higher by means of a solution of 0£^j[{a^ 
ijate of lime (bleaching powder;) and sixth> by the nitrous gas evj9l|r(|4 
during solution in nitric acid. " The first four n^thpds havebeei) f^f4 
by chemists for seveipal- years pajst ; the tyiq l^k | hf^yp a^ded |rp^ n^y.^y^^ 
experience, having fmmd them very useful assistants in various ins^o^ 
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The last metlwd by nitrous gst, lias imleed been proposed before, and la- 
bour bestowed on it bolb by others and myself, but without reducing the 
results to any certainty, till lati^ly ; tbe principal cause of tliis want of 
success hos arisen fiuin misunderstancljng the nature and constitution of 
nitric odd." (I'age 4.) " It sometimes happens tbit the nitrous gas is 
I«rtly or wholly retained by the residue of nitric acid ; but in this cose the 
OKymuriatc of lime may be applied to convert the nitrous gas into nitric 
acid." (Pages.) 

Accordinj'ly this method of ascertaining the proportion of oxygen which 
enters into combination with a metal is the one adopted by Mr Daitort. 
The method, we should apj^hendj is one uot likely to be apiyoveil by 
practical chemists ; for thoufih assuredly it must be possible in some in- 
stances to ascertain the conabining oxygen by this method ; yet there is 
hardly on instance where other metho<ls equally easy and more susceptible 
ofHCeuracy could not be adopted. Besides, the method rests on a some- 
what remote deduction from an assumption that the sole product is a ni- 
trate. Now we know that ammonia results in some cases ^om the action 
of nitric acid ; and its production ooght perhaps to be suspected in other 
coses where it has not yet been aaCGTlaincd. Accordingly we find Mr Dal- 
loi) slating (page 31) that his experiments on the nitric oxide CTolvcd by 
iron and niltic acid did not afibrd " satisfaclory" data for deducing tbc 
oxygen which combines with iron. Part of the nitric oxide was retained 
by the iron solution; and when in order to convert this into nitric add 
lie added a solution of bleaching powder, a pungent gas was evolved, which 
he supposes to be a compound containing more oxygen than nitric add. 
We have no doubt that this " pungent gm" is the same again nientioncd 
by Mr Dalton (Appendix, page 336,) as an accompaniment to the azoic 
evolved when au ammoniacal salt is mixed with a solution of bleaching 
powder — " exciting sneezing, and inducing catarrh." Tile offensive va- 
pour which produces these effects is chloride of azote derived probably in 
tbe case of the iron solution from the action of disaoketl blenching pow- 
der or nitrate of ammonia. Since we are upon the subject, we may ob- 
serve that it ia by no menus easy to obtain azote <juite free from all emell 
of chloride of azote, by decomposing ammonia by means of chlorine; and 
if we should attempt to free the azote of chloride by washing, we run 
equal risk of contaminating the azote with other gases separated from the 
water. .Messrs Berzelius and Dulong {Aiinaki ils Chimie el de Phyiique, 
vol. ST. page 3B0) procureil the azote of which they took the specific gravity 
by decom{iasing ammonia by chlorine ; and the reason that they obtaine ' 
'the specific gravity .976 which Messrs Biot and Arago before then got ^ 
-968 probably was that theit asote retained a trace of chloride of a: 
At least we are certain that either their specific gravity of oxygen o 
aiote must be too much or that of air too little ; for, taking the air to con- 
sist of .31 of oxygen by hulk and .7B of azote, 1. of air by hoik, yields by 
computation a sperific gravity of 1.0086 instead of 1. Admitting the spe- 
cific gravity of oxygen to he as they state it, we would have to reduce that 
of azote to .9727, in order to make that of air 1. Besidesoxygcn andazote, 
MeaerB Berzelius and Dulong took tlie specific gravity of hydrogen and of 
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•dlrbpnic acid ; and from their specific grayities of these fbnr gii8^> conti- 
nental chemists have deduced their atomic weights, and have heen content 
to calculate the specific gravities of other gases ccmsisting of oxygen, azote, 
carbon oir hydrc^en* This is a deference to which we humbly apprehend 
the experiments are not entitled. The atomic' weight of hydrogen, car- 
bon, azote, and oxygen are light compared with those of other undecom- 
pounded substances; and we need hardly remind our chemical readers 
that the lighter the atomic weight of an undecorapounded substance is, 
the more likely is it to be found afterwards the constituent of another 
heavier undecompounded substance now assumed to be simple ; and con- 
versely the heavier the atom of an undecompounded substance, the more 
likely is it to prove compound* Thus, according to Dr Thomson, the ato- 
mic weight of fluorine is 2.25, that of chlorine 4.5, and that of iodine 
15.5* Iodine being the heaviest atom is most likely to be compound. So 
far as weight is concerned, iodine may contain chlorine, and chlorine may 
contain fluorine. If the question is put, may iodine be a compound of one 
atom of fluorine (2.25) and three atoms of chbrine (4.5 X 3 = 13.5 ;) 
we answer it by adding them together (2.25 + 13. 5) and we get the sum 
15.75 instead of 15.5. We can therefore be certain that iodfne does not 
consist of one atom of fluorine and three atoms of chlorine ; provided al« 
ways that we are sure the atomic weights of fluorine, chlorine, and iodine 
are, as we have stated, 2.25, 4.5, and 13.5. The .day is coming when the 
art of analysis being exhausted in attempts to resolve into others, substan- 
ces which resist decomposition, aid will be derived from the indirect light 
afforded by such considerations as these. We attach, therefi>re, much im- 
portance to the accurate determination of the atomic weights of such sab- 
stances as hydrogen, carbon, azote, and oxygen ; and. probably, on the 
whole, the atomic weights of these substances may be best determined by 
ascertaining their spedfic gravities. But we shall be loth to admit the 
specific gravities of hydrogen, carbon, azote, and oxygen, as determined by 
any experiments which are not confirmed by similar ones on carbonic oxide 
(as well as carbonic acid,) on cyanogen, on nitrous and nitric oxides, and 
on ammonia. If the experiments of Messrs Berzelius and Dulong had ex- 
tended to these compounds, we would have had proof, which they them- 
selves have not, of the accuracy of their results ; and the want of sndi 
proof must ever in our eyes depreciate the value of their experiments con- 
sidered as fundamental. 

Mr Dalton gives experiments on most of the metals, calculating gene- 
rally from the nitric oxide evolved during their solution in nitric add. 
These experiments may be regarded in two points of view ;Jirst, as they 
afford new.quantitive determinations; second, as they add to our know- 
ledge of chemical combinations. Viewed as quantitive determinations, we 
can hardly regard them as of much interest. Most of the oxides be exa- 
mines had been examined by other chemists befi>re him, or at least have 
been examined since his experiments were made; and though doubtlessly 
repetitions of quantitive experiments are of value in as far as they enable 
us to approximate to accuracy, we cannot regard Mr Dalton's methods of 
experimenting to be of that character which would ^warrant us in employ- 
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ing them for this purpose. Indeed we cnnnot help regretting that the 
author of the most important discoTerywbich has ever enriched chemistry 
should not have partaken of the feeling of the illuaCrious author of the 
JVauKOi Organon, wlio complained that " he, who ileserveth to bean archi- 
tect in this building, ahouht be forcpd to be a workman and a labourer, 
and to dig the clay and burn the brick; and to gather the str^w and the 
Etubble dl over the fields to burn the bricka withal." Mr Dallon eould 
not indeed, like Bacon, complain that there were no workmen, and that, 
" unlesE he do it, nothing will be done ;" for all in all the labourers are 
not few - and we cannot but feel, that, if he had employed himself (which 
obviously he has not) in overlooking their lahour;, he would have stood 
more in his place ; and he, who ranks low among workmen, might, as an 
architect, have continued to add beauty and stability to the edifice of 
which he was the projector. With regard to new iacta, Mr Dalton's work 
does not furnish many; yet various statements scallered up and down 
will repay an attentive perusal. We shall take notice of one or two of 
these, which, however, are not abeolutely new. 

In dissolving mercury in aquafortia, Mr Dalton saya that no gas is evolv- 
ed in the cold. Without having expetimcDtcd on the sutrject personally, 
we may remark that it is quite possible that by this means a mixture or 
compound of one atom nitrate and of one atom hyponitrite of mercury may 
be produced. Thus two atoms nitric acid 13.S (= 3.5 of axole + 10 oxy- 
gen^ according to Dr Thomson) may resolve themselves into 6.75 (one atom J 
of nitric add + I. (one atom) of oxygen ^=T.JS, and into 4.75 (one atom) 
of hyponitrousacid + 1. (oneatom)of oxygen ^5,7S which, added to 7.75 
gives 13.5, the two atoms of nitric acid. From Mr Dulton's highly valu- 
able paper on the action of nitric oxide on oxygen over mercury,* it is easy 
to gather that two volumes of nitric oxide form with one volume of oxygen 
one volume of nitrous acid ; which volume of nitrous acid is absorbed by 
the mercury producing hyponitrite of mercury. 

The effect of hepit on the solution of mercury formed in the cold was 
singular. To simplify the explanation, we shall suppose that exactly fifty 
grains had been used, which, according to Dr Thomson, should take up two 
grains of oxygen to form the black oxide and ftiur grains to form the red 
oxide. Now a bailinfr heat being employed, nitric oxide woa evolved and 
collected, equivalent to two grains of oxygen. " This would hove led me 
to suppose I hod obtained the black oxide in solution ; it was, however, en- 
tirely the red, as it gave no precipitate by common salt and exhibited the 
«d oxide by lime water ; but it required as much oxymuriate of lime as 
contained two of oxygen to saturate the nitroua gai in the solution before 
any oxymuriatic acid was liberated." It surely is more probable that the 
" oxymuriate of lime" acted on hyponiirous acid than on nitrous ga&, since 
Mr Dalton says he employed a boiling heat, and that only one-tenth excess 
of acid remained in solution (p. 23.) The nitrate containing the red oxide 
of mercury consists of 12.5 metal + 1 oxygen + 9.75 of acid = 20.25. 
Now we conceive that out of the 50 of mercury, twenty-five produced 

• Aimali of Pkiloio^iy, i. p. 43. 
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twice this quantity of nitrate of red oxide, that is 40.5 ; in doiog whicK^, 
it is erident, that nitrous gas would be eyolved equivalent to two of oxy» 
gen as Mr Dalton found ; and the remaining 95 of mercury may ha^c 
divided into two parts, forming with two atoms of nitric acid (13.5) ^ri^ 
nitrate of red oxide (12.5 metal + 1 oxygen + 6.75 acid s= 80.85) and 
wecond, hyponitrite of red oxide (18.5 metal H- 1 oxygen + 4.75 acid ^sr 
18.85,) and this 18.85 of hyponitrite would eridently decompose oxymu* 
riatie ik limo equivalent to two of oxygen, as Mr Dalton also found. One^^ 
fourth of the mercury would thus produce hyponitrite of red oxide, and 
^ree^fbturths nitrate of red oxide. This is a result which may have eluded 
any other mode of investigation than that employed by Mr Dalton ;fotw& 
, leain tirom his paper alluded to, that the hyponitrite of mercury readily ab- 
sorbs oxygen fh>m the air, becoming a nitrate. 

Red oxide of lead seems to us a compound, the nature of which requires 
fiirtber investigation. Doctors Berzelius and Thomson agree in the stalei- 
nent, that after being treated with vinegar, 27 parts diMolved in nitric 
add leave nearly 14 of brown oxide. But before being treated with vincf- 
gar, Mr Dalton (p. 46) says that nitric acid leaves only one part of brown 
ootide out of five of red lead. M. Longchamp found only one kit oat of 
six ; and M. Houton-Labillardiere found one left out of four of a erf^itaU 
ihed specimen, (Ann. de Chim. et Phys, vol. xxxiv and i»xvi.) Even al- 
lowing for the accidental presence of litharge (though 50 or 60 In tbe 
100 appear excessive) there is reason to* suspect that an oxide of lead may 
jeodst consisting of three atoms of metal and four atoms of oxygen. 

' The red oxide of iron is considered by Mr Dalton as a compooBd ef one 
4itam of oxygen with two atoms of black oxide of iron* lb the prsseot 
state of chemistry this view is probably the simplest and the mo8t|ilauiiMe 
that has been proposed. Other statements respecting the oxides oeenr not 
de^d of interest ; but having dwelt thus long on this part of tbe ^mkk, 
we must beg to refer our chemical readers to the vohmie itself. Tbe next 
'Heetion treats of the sulphureU, We do not dwell upon this sul^ect, be- 
caiee the interest of Mr Dalton's statements is now susperseded by the rab- 
'sequent discoveries of Berzelius and Berthio*. ' 

The next section treats of phosphurets. The most interesting part of 
tlus' section cqnsists of some corrected statements respectihg phosphuretted 
hydrogen. This is the most unfortunate of all compounds. It has been 
^roccessively investigated by Davy, Dalton, Thomson, Dumas, and Rose; 
and all disagree. Much as has been done, new expefeiments are still re- 
quired* Probably the paper of Dumas would be the best starting pbiftt. 
Thftt of Rose proceeds too much on deduction, and includes too many os- 
gumptions to inspire us with confidence. 

-. Under the section of the carburets, Mr Dalton's opinion of the nature 
of Bteel merits grave consideration. 

' ' *^ From the above account of steel, it is evident there is an essential di£fer- 

MiCe betweien it and |)ure iron. That difierence consists, according to the 

^'loinikQon opinion, in steel being a carburet of iron, or carbon and iron 

ited. "Hie fiict of the union of carbon and iron in the formation of steel 

not seem to me oatisfiictorily proved* Mr Collier asserts that iron 
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gaiiia about 1-lBOtti of its weight by being converted into steel,* But Mr 
Mushet found that thougli Btecl gains vrciglit upon the iron when copi- 
ously imbedded in charcoal, yet it loses iveif;lit if the charcoal is only 1-90 
or l-J-OOof the weigh t of the iroD.f The same ingenious gentleman seenii 
to eitimate the carbon in cast steel, from synthetic cx|)erinient£, to be 
l-lOOdiof its weight. 

"From analytic experimentB, however, there does not appear reason to be- 
lieve that steel contains so much, if any charcoal. Pure steel dissolved in 
dilute sulphuric acid gives hydrogen gas containing no cartwnic acid nor 
oxide, neither is there any appreciable residuum of any kind in general. 

" On considering all the circumstances, I am inclined to believe, that the 
properties which distinguish steel tVom iron are rather owing to a peculiar 
crystallization or anritngement of the ultimate particles of iron, than to 
their combination with carbon or any other substance. In all cases where 
steel is formed, the mass is brought into a liquid fbrm, or nearly approach- 
ing to it, — a circumstance which allows tlie particles to be subject to the law 
of crystallization. We see that great change in made in steel by the mere 
tempering- of itj which cannot be ascribed to the loss or gain of any sub- 
stance, but to some modification of the internal arrangement of its parti- 
cles. Why then may not its difierencee from iron be ascribed to the same 
cause?" Pp, «1G,-218. j 

III the addenda to the volume Mr Dalton says; " Since writing the ar- 
ticle at page Q14, I have bad an opportunity of analyzing the crystalline I 
suxl, formed by Mr Uacintoeh'a process of cementation by means of cool! J 
gas. I dissolved twenty-one grains of this steel in sulphuric acid, witb I 
only a very slight excess of acid. The whole was dissolved except about I 
one-tenth of a grain of silver;- like particles. The gas obtained amounted' 1 
to 39.6 cubic inches. It yielded no trace of carbonic acid. When fired 1 
with oxygen it yielded 3 per cent, upon the volume of hydrogen of carboU . 
nic acid ; and this arose, as I ascertained, from the hydrogen containing s i 
per cent, of carburetted hydrogen gas; it contained no carbonic oxide.' I 
Supposing the carbon to have been combined with the iron, it would emquirt I 
only to about 5-9ths of a grain, to 100 grains of iron. Whether such ■ , 
quantity can be deemed an esseniial or an accidental ingredient of steel, i 
may be asutgect of consideration." P. 35*. ' 

To VM it appears, that whether carbon should or should not turn out to i 
be essential to the manufacture of steel, the iron can never be said to be in i 
combination with carbon, in the same sense that it is ^id to be in combi'i 
nation with sulphur in its sulphurete. A difference in the atmctiire of 
iron and steel exists ; but such a difierence does not imply necessarily a 
chemical change; as we know water to be chemically the same as ice, auA 
u steam ; and as we know common sulphur, which is very brittle, to btf 
ohemically the same as that of flexible sulphur, which is obtained by raeltiD|; 
common sulphuT, raising it to a high temperature, and dropping it into odi 
water. With regard to steel, the question is, whether carbon is essenl)i4 
to its change in structure? or whether heat alone is adequate to thischangei 
■ Msnclicsltr Memmri, vol. v. p. 120. -f- Philat. Mag, vol. xjU, ' 1 
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The next section treats' of alloys* These Mr Ddton considers to be 
chemical compounds. One striking instance of a true diemical compound 
occurs in the alloy called speculum metal. This aUoy is formed out of 
tin and copper. The smallest deviation from the true proportions^ it is 
well known, will spoil the alloy as a reflector. These proportions were, by 
laborious experiment^ ascertained by Mudge to be 32 of cc^per to 144 ^f 
tin. Now^ dividing each of these quantities by 2, we get l€f of copper 
= 4 atoms according to Dr Thomson^ and 7.25 of tin = 1 atom. This» 
be it observed^ is the result of experiments made fqrty years ago> when 
atomic weights had as yet been unheard ofl 

To show that chemical investigations on the alloys are likely to afford 
light on some points long known in practice^ we shall quote^ with a com- 
ment of our own, Mr Dalton's table of the alloys of tin with lead. 



. Atoms. 

Tin. Lead. 

1 + 

2 + 1 
S + 1 
4 + 1 

S^ 1 

.6 + 1 



We^hts. 

Tin. Lead. 
.58 + 1 
1.16 + 1 

i.rs + 1 

2.^3 + 1 
2. 9 + 1 
3.47 + 1 



Sp. 6r. by 


8p. Gr. by 


calculation. 


fizperixD* 


9.32 


9.17 


8.64 


8.79 


8.25 


8.49 


8.00 


8.10 


7.93 


8.00 


7.81 


7.90 



'Fusing 
Point. 

430** 

350 

340 

345 

350 

360 



The most fusible alloy, our readers will perceive, is that of 1 atom of 
lead and 3 atoms of tin. Excluding the alloy of 1 atom of each metal, it 
will be perceived, that the remaining five alloys taken successively,^ di£^ 
in their smelting points only 10^ or 5^. But the alloy of 1 atom of lead 
with I'atom of tin, diffen in its melting point no less than 80® from that 
of' the alloy of 1 atom of lead with 2 atoms of tin. What, then, would be. 
the consequence, if a pot containiifg a mixture of^ these two alloys, both 
perfectly liquid, should be cooled down to 400° ? 430° being the melting 
point of the alloy, 1 atom tin + 1 atom lead, we should expect, that the 
whole of this alloy in the pot should become solid ; and 350° being the 
melting point of the alloy, 1 atom lead + 2 atoms tin, we should expect 
that this alloy would remain liquid. Part would be solid, part liquid ; 
and the mass should be in a sort of intermediate state, resembling that of 
moist clay. Now the solder used by plumbers consists of a mixture of 
the two alloys we are considering ; and it is well known that this solder 
preserves a pasty-form long before it perfectly solidifies, so as to admit of 
being moulded and pressed about ajoint, somewhat like a lute. 

But though we agree' with Mr Dalton in considering many alloys aa. 
chemical compounds, we by no means "would take for granted, that all al« 
loys are compounds. Thus . an alloy of silver and steel was formed by 
Messrs Stodart and Faraday, by melting these two metals together. When 
this alloy was forged into a bar, and then dissected by means of dilute sul- 
phuric acid, the silver was discovered, not in combinatbn with the steel, but 
disseminated in threads throughout the mass. These threads of silver may 
^ve toughness to the mass, just as hair imparts strength to common 
mortar; but the silver is as distinctly in a state of mechanical mix- 
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IS hair is in common moTlar. In like iimnner small quonti- 
Dther metals or alloys are ofleo oildtil, for the purpose, as it strikes 
of imparting mechanical properties, bj mixture rather than by combi- 
comhined and mixed oUoje, ire should r^ord it 
the «olid stale, ore in fact/'ozm lola- 



But besides 
quite posriible, that some alloys i 

lion). jMercury, there is no doubt, is capable of holding some amol- 
gaiDs in solution ; and till experiment shall contradict the supposition, ^ 
shall regard it as conceivable and probable, that some melted n 
metal will prove to he solutions at one metal or alloy in another roetal or 
alloy ; and that the solid masses derived from such liquids are congealed 
solutions. 

In their present state of ignorance, chemists nill regard Mr Dolton's 
contributions to our knowledge of alloys as an acquisition. But it appears 
to us, that MrDaltonbos been too scantily furnished with information 
by practical persons, to render his views available in the arts. 

Under the last section, Mr Ualton gives souieuseful experiments on the 
triple aUoi/s of lead, tin, and bismuth. 

The appendix contains a number of remarks which will interest the stu- 
dious chemist. We were very well pleased with the following judicious 
strictures on a table of the specific heat of thirteen metals published bj 
Messrs Dulong and Petit. We need not quote this table ; because it boi 
already obtained a place in almost every elementary chemical book ; and 
we need hardly remind the reader that they profess to have discovered that 
the atomic weight of a substance multiplied by its specific heat should give 
a constant product. 

" The Essay of MM. Dulong and Petit, in the tenth volume of the ^n, 
de Chimie (see An. of Pkilosaphij, vol. 14tli, 181B) manifests great inge- 
nuity. It does not appear, however, so fortunate eitlier in theory or expe- 
riment OS the former one. It would be difficult to convince any one, either 
hy reasoning or by experience, that a number of particles of mercury at the 
temperature of — 40°, whether in the solid, liquid, or elastic state, have all 
the same capacity for heat. Indeed the experiments of De la Roche and ^ 
fierard, if they are to 1>e credited, demonstrate the inferior capacity of con- u 
densed air to rarefied air ; and if the same body changes its capacity it 
elastic form, it may well he concluded thatall the three forms have not tl 
same capacity. MM. Daloitg and Petit hose ihemielves shown, in tkearj^ 
Jbrmer esaay, (see page 276) that aoUd bodies vary in their capaeitiei for, 
heat, and thai scarcely any two bodies nary alike ; hence it is impoasHile thiitJ 
the product of the weight of the atom and specific heat of the body should b» , 
It constant quantity. Their specific heat of certain metals differ greatly b, 
fWim what is fbund by others. For instance, they moke the specific heat t 
of lead .0293; the lowest authority I have seen is Crawford, 'OSSS, and the | 
highest Kirwan .050; from repeated trials I have lately found it, upon si 
average, .033. The weights of some of the atoms in their table difi^ msa J 
terially from what arc commonly received ; for instance, bismuth is la4 J 
instead of 9 ; also copper, silver, and cobalt, are only half the weights of J 
some authors. The gases too are unfortunate examples. Oxygen gas gives I 
a product of .336 instead of .3TJ; azotic gas gives a prt>duct .1967, if oxy* 
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. gen be to asote as 7 to 5, but a product of .393 if osygen be to azote as V 
to 10 : by Dr Tbomson's ratio of oxygen to aiote^ 4 to 7, tbe product win 
be AB2, very different fr6m .375. Hydrogen will gire a product of .47 or 
•41 instead of .375. All tbese difierences^ it may be said^ are occadoned . 
hj errors in the specific heats of the gases ; but if errors of ibfs magnitude 
can still subsist after all the care that has been taken^ we shall sctocely 
know what to trust in experimental philosophy." Pp. 993^ 294. 

Independent of these inconsistenci^, we hsTe grare reason fbr not ad- 
mitting the accuracy of Messrs Dulong and Petit's table ; and our reason is 
■imi^y, that this table consists merely of results (sufficiently diffi«rent from 
former ones) without the authors having given any details of their experi- 
ments even yet nine years after their publfcatioA ; so that, forsooth, we are 
Ua to pin our faidi not merely to the honour but to the immaculate accu- 
racy of Messrs Dulong and Petit ; fbr they have taken efi^tual measures of 
preventing the repetition of their experiments by others to confirm or to 
disprove them. Do we doubt thdr experiments ? We are without evi- 
dence ; and therefore we do not doubt them : We are without evidence ; 
«nd therefore we do not believe them. But we protest against r^arding 
tiie experiments as ever made, till the authors enable others to repeat them. 
We cannot iidp wondering at Dr Ber^Uus hating aUowed himself recent- 
ly to be carried away by this flimsy table, so far as to assign three times 
Uie atomic weight to bismuth that he odierwise would, especially wlien he 
admits the atomic weight of cobalt to be a<»half more than that assigned by 
Messrs Dulong and Petit ; and the atomic wdght of silver to be twice as 
much. 

Having thus endeavoured to give some idea of the nature and merits oi 
the volume before us, we take leave of it, reoommPending it to the attention 
of our chemical readers. Hie work is one which wOl not be read as 'an in- 
troduction to diemistry ; but it will be perused vrith interest by all who 
have made some progress in die science, and who make its doctrines a sub- 
ject of habitual reflection. Of almost any other chemist than Mr Dalton, 
we would have complained of the Ignorance in whidi, it is evident, he has 
kept himself of the researches of other chemists. But we cannot spessk in 
the language of complaint of Mr DaHon, known to the world as a v6ry 
apostle of science— leaving all worldly advantage behind to follow it, and 
proceeding on cheerfidly, without scrip, or puidfe, or stafE We know not 
how to express the feelings with whi^ we glance over thie last three pages 
of this rchune, containing a list c^ the scientific papers Mich Mr IXidton 
has pnblidied durii^ a period of thirty-five years. One discovery of his 
gives a glory to the scientific character of the natbn ; independent of other 
discoveries which alone would rank him high as a philosopher. And for 
whose good ? We cannot look to this Hst without believing that Mr Dal- 
ton is more likely to have lost money than to have gained by all his puUi- 
cadons. In other countries, less happily constituted governments than our 
own would not have hesitated to put into the hands of such a man the 
means of prosecuting with independence those discoveries which in all after 
ages were to render his native land illustrious among civilized nations. 
Almost the only means of profit hdd out to scientific men in diis oountvy 
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Kk uii-'Cluting,— an occupation not always adjpteil to individuals who are yet 
^L yrell qualified for iht prosecution of scientitic researcli, AsEuredly it does, 
^K kucoiuii the icienlilic journalist to complain loudly that evon this precarious 
^E> f^coui^ement to science is about to be token away ; for a cyslem has be- 
H gun of publiGhing lectures taken for this purpose by profeSEional repoitere, 
who, by attending the same cauise twice, may copy a lecturer's manuscript, 
es accurately as if it were before them ; and the law has in due solemnitf I 
pronounced that this description of robbers, who ptey upon the Tilalsof J 
Bcience,arenottobemolesledintheir!awfu!ca!iinginthis free country. W% [ 
Jiave no fears for the pr<^reBs of science ; but, looking to the shameful ne^ 
gleet of their rights in this country, and to the munificent patronage whidi ' 
ia extended tn scientific men in other countries, we have fears for the shore 
of glory that will fall to Britain. Amidst these complaints, hanerer, il 
would be unjust iu us to forget that in the case of Air Dolton, the neglect - 
aptni which we animadvert was alleviated by his being presented, through f 
(he hands of Sir Humphry Davy, with a royal medal, when 1: 
niua had established a fame, which envy could no longer tarnish, and M I 
which royalty could add no lustre. 

II. — A History of Brilijh Animals, exhibiting the Descriptive Chararttr* I 
and Syitemaiical Arrangement of the genera and species of Quadrupedtl J 
Birds, Heptilet, Pishes, Mothisca, and Radiaia, of the United King* j 
dom ; including the indigenous, extirpated, and extinct kinds, togelhtr'i 
with periodi£id and occasional visitants- By Johji Fleming, D.D,-- 
F. B.SE.&c. 8vo. Edinburgh, 1898. ' 

A^E ate happy to announce a work on British Zoology by a naturalist M I 
learned and acute as Dr Fleming ; and are so much more pleased wlA I 
its appearance, that it affords a practical proof of ihe progress of the stud]^ [ 
of Natural History in this quarter of the island. Till lately, notwitlU I 
Rtanding the Zoological, Botanical, and Mineralogical riches of Scotland I 
it is rather a singulor circumstance that the published works c 
with these subjects have been chiefly written by temporary visitors tf |_ 
toutista, whose means of investigation must have been limited in point of 
time, «nd their attention distracted by a multiplicity of other objects. 
With the exception of Sir Robert SibboUl and the iirsl superintendent of 
the Edinburgh Botanic Garden, James Sutherlond, upwards of a century 
ago, and afterwards the Reverend George Low, a clergyman in a remote 
district, we scarcely recollect a name belonging to Scotland which ia worthy 
of rcMrd as having contributed to the investignlion of indigenous Natural 
History. The first Flora of Scotland was by an ingenious Englishman, 
the feUow traveller of Pennant ; and the second, much later in point of time, 
by a Scottish professor, though from (he sister kingdom — Br Hooker, a 
most able and zealous botanist. In Zoology, Peniiaafs Sriiish Zoology, 
however incomplete as a scientific catalogue, long stood without a rival. 
This was followed by the usetiil Synopsis of Dr Berkenhout, of which two 
editions were printed ; and in 1807 by the British Fauna of Dr Turton, 
7)m qfiteail of BiUisI) Zoolsgy prior to Dc Fleming's wotk h««e been 
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chiefly aitiDged oh the LinDean model* In the present work, howeyer^the 
author classes the British animals aceordmg to a method of his own. This 
method^ which seems to faaye heen suggested to him hy the tables of Ray, h^ 
terms the Dichotommis, or binary arrangement^ the principles of which 
we detailed in a former work, the FhUosophf^ of Zoology, The quinary 
and circular arrangement proposed by Vb Macleay, and illnstrated by 
Mr Vigors in the; class of birds, Dr Fleming conceives *^ to bare origi- 
mted in metaphysical prejudices/' without suspecting that the same ob- 
jection may be made to his own binary or any other numerical combination. 
With r^ard to both, to use the Doctor's own words, ^* in the yarions organs 
and their numerous modifications, belonging to each species, there are- 
characters which enable the physiologist to trace resemblances in struc- 
ture and ftmction with the oi^ans of many other species ; so that the same 
animal may occupy a place in many different physiological groups." 

We observe, besides, that Dr Fleming docs not give, as is the usual 
custom, in addition to his generic terms, the names of the authors who 
first instituted or used them. Di£^ent vrriters have applied the same 
generic name so variously, according to their peculiar views, that without 
diis indication it is impossible, amidst their conflicting arrangements, to 
ascertain the identity of an individual species; and in Dr Fleming's woik, 
which has added not a few to the number, even the divisions instituted by 
himself are left to be discovered by the previous knowledge or sagacity of 
the reader. 

But, waiving alt(^ether these considerations, Dr Fleming, from the ta- 
lent and industry he has brought to the task, leaves far behind all his pre- 
decessors in the walk of British Zoology. We have received his work. too 
late to be able to state, by comparison with former vmters, the new species 
he has added to the British Fauna, and the corrections he has made en 
the statements of his predecessors. " He has long (as he states in his 
prefkoe) been a practical observer of British Animals, or what a fHend of 
the Honourable Daines Barrington used to term an out-door naturafist. 
This circumstance has enabled him to correct the speciflc diaracters of se^ 
veral animals, and to point out with greater accuracy their habits and di&- 
tributlou, to suppress several spurious species, and to give to the syno- 
nymes, in many cases, a greater d^ree of precision." Besides this, and 
which no previous writer on British Animals has attempted in the same 
degree, the extirpated and extinct species have bq^n enumerated with a 
precision of detail, which leaves little to be desired in this most important 
part of the work. The following are the heads .tmder which the species 
«re classed. 

** The resident animals are such as can accommodate themselves to all the 
changes of this variable climate. They are the only species which strictly 
merit the epithet indigenous. 

*' The periodical visitants chiefly belong to the class of Birds. Some of 
these come from more southern latitudes, to spend the summer and bring 
forth their young ; while others arrive from more northern latitudes, to 
escape the rigours of an arctic winter. The vernal shifting, the author 
im djenopiinated Mqutdorial Migration^ the autumnal shifting the Polar 
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Migrafion. All the species of these groups, though intimately connected 
with the country by the regularity of their visits, enjoy a right of citizen- 
ship less perfect than the resident animals. 

" Stmgglert, or irr^;nlar visitants, have hitherto occupied a higher rank 1 
in every British Fauna, than they seem entitleii to possess. Driven from ' 
their native haunts to this country by some temporary calatnity, the per- 
secution of foes, or the fury of a storm, ihey have been recorded inconsi- 
derately as indigenoas species. Their occurrence, as serving to illustrate the 
distribution of species, should be recorded ; but not in such a manner as 
to assimilate them with the resident kinds, and periodical viEitanCs. Act- 
ing upon this principle, the author has been compelled to degrade to the 
rank of stragglers several birds and fishes which have long occupied a more' 
distinguished place. 

" The extirpated animah are such species as still maintain their ground 
in other regions, but have been destroyed in this country by the long-con- 
linued persecutions of man. 

" The extinni animaU are such as once dwelt in ili is country, but which 
have disappeared, and, from various causes, seem to have perished fironz 
off the earth." (P. xiv.) 

" In the enumeration of British Animals contained in this volume, the 
author has referreil to the extinct or fossil species so frequently, as pro- 
bably to have excited surprise in those accnstomrd to consult the more 
modern of the British Faunas. He was led to adopt this course, not for 
the purpose of filling up the chasms in the fancied laws of continuity, 
but that the attention of zoologists ma; be directed to an examination of 
the extinct races, and that the geologist may connect with hia studies k 
knowledge of the character and ilistrihation of existing species." (P. xix.) 
Such is the plan upon which the work of Dr Fleming is constructed. 
The number of existing Mammalia described is 60; of Birds S3T; of Rep- 
tiles 18 ; of Fishes 170 : of Molluscs 691 ; of Radiata 67 ; and of Zoophyta 
809. The other tribes of invertebrated unim^kls, such as the Crustacea, In- 
sects, &c. are to form a future volume. 

A work of this nature forbids any attempt at conveying a knowledge of 
its contents by analysis. Of the appropriate and useful remarks distribut- 
ed throughout the book, the following extract, regarding a most important 
class of animals, may serve as an example. 

" The tnigratiom of fi6)ies, in compliance with the arrangements of 
their reproductive system, exhibit the most singular movements, often 
complex, but always useful toman. Those which inhabit the inaccessible 
depths of the sea, in ordinary cases, opproach the ahores, towards the season 
of spawning; and, after depositing their eggs in suitable situations, again 
retire to their inaccessible haunts. The fry occupy for a time their litto- 
ral birth-place, and then follow the course of the older individuals, though 
in several cases the young seem to execute movements different from the 
fiill grown fish. Not a few species, as the salmon, which have their ordi- 
nary residence iu the sea, approach, towards the spawning season, the 
shores, enter estuaries and ascend rivers, where, having selected a suitable 
place, they depoaiie their eggs, and again return to the sea. lite fry, aftei 
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a osrtwarpexM, likewise Iflftye Uie fresb watesi and betfiket .iheiQN4¥e9 Ip 
|he sea. Similar movexa^tf ^re exiecuted by tha fish which iphabiiB lakHb 
As the spawning season approa(;hea« aefeial species, as the Gwiniad, lfla,Tf 
the deep watar> and approach the vfaxgin; while^ others,. »fi the Bpacb, 
not only approach the margin of the lake, hut ascend the qeighbooiisg 
8tream8.^-<With a few other species, as the Ed, fbt eiuunple, these move* 
meuts are reversed; the spawning fish leave the ftesh-water lakes and 
rivers, and retire to the sea to give birth to their ]^rageny. 

" But there are other movements executed by fishes of a mora anenaloas 
chancter, the necessary conditions of which remain to be investigated. 
The Herring, Pilchard, and Haddock, for example^ aftar firey iff) ting cerw 
tain parts of the coast for many yeani, at stated intervals, suddenly with" 
draw themselves to other stations, to which they had not beea acouitonh 
id to resort. It is probable th^t these shiftings of fish may depend on the 
movements of those animals on which they subsistr or piji the diaoges in 
the quantity of food occasioned by excessive consumption. 
. ** The JUk&ries of this kiqgdom are objeda of vast importance^ yet 
thov^h they have frequently occupied the attention of Parliament a grast 
deal remains to be done before they be placed in that state of Improvaneot 
of which they are susceptible. In point of importance, omr fidienes pro- 
bably rank in the 'foUowins; order ; 1, OadutidtR, or fisheries having &it 
their object the capture of Cod, Coal*fish, Haddock, Ling, Hake, Tusk. 
9* Salmonid(B, including Salmon, Trout, Char, and SmeilB. 3* Olupauia, 
including Herring, Pilchard, Shad. 4» Fleuranedida, indnding Torbot, 
Holibut, Flounder, and Sde. S* S<wnb(raii^, or MaohemL .€• JRamder, 
^eluding Rays and Skates. 7. Cyprinulm^ induding Carp, Biean^ Tench, 
^c 8. AnguiUidoBf including the Ed and Conger. 

** To those interested in the improvement of: tiiese fisheries, the fi)!- 
iDwiBgremArksmay not he deemed out of place, l. The fidicries anstsin 
much injury in coiisequence of the capture of fish ready to spawn. No 
one can witness the exhibition of the ki^e roes of the Cod, ling, or Had* 
dock, on the stalls of our fish-markets, without being convinced of the 
propriety of some legislative enactment (capable of application) to psevent 
this prodigd waste of our stores, by prphibiting the fishery of eadi apedes 
fat a certain time, at the ordinary spawning season. S. The fisheries are 
injured by the destruction which takes place in the,^, in oonsequenoe of 
the operations being carried on at improper sea&ons, or. with improper en- 
ginest The injury done to the salmon fishery by the destruction of the 
fry has been firequently stated to the public, but few seem to be asrare of 
(he vast extent of injury to the fry of many kinds of fish, from the use of 
improper nets, by the trawlers of the Channel Fisheries. On this sub* 
ject the reader will find some impknrtant remarks in Mr Cornish's View oj 
the pre9eni State of the Salmon and Channel Fisheries, Lend. 1B24. 3. The 
fisheries might be extended and rendered more valuable by enlarging the 
system of houniies, or rather, perhaps, by directing them to new objects. 
The Turbot and Ed fisheries are neglected in many places where they 
might be prosecuted to adyanti^ ; and hundredaof our firesh- water lakes, 
i^uch at present ace u^desa and WMte, mi^ be sendemd prad«oti¥e ti 
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Diudi vholtsome food. It becomes a queBtion of great national import* 
ance, whether tliepe, and olher obvious improvements in our fishen'e*, 
might be most effectually promoted, by public itatutes, or by Bonrds fur- 
nished with suitable iraweTB." Pp. 221, 223. 



Art. XXI.— proceedings OF SOCIETIES- 
1. Itopal Sucieit/ of Ediabuf-gh- 

December \lth. — ConeluEion of a Clicnaisil ExominiitioD of the Oxides 
of Manganese. By Dr E. Tubnee. 

A Notice on the formation of Alcoates, definite compounds of Alcohol 
and Saitt, analogoos lo the Hydrates. By T. Graham, M. A. 

•fan. 7, 182S. — Francis Walker Drummond, Esq. and Sir W. O. Gordon 
Cumming, Bart- were elected Ordinary Members. 

The Vice-President announced to the meeting that the Council had ad- 
judged the biennial Keith priise to Dr BatwsTfiH, fbr his cammunica- 
tions regarding his discovery of two new ioimiseiblo fluids in the cavities 
of certain minerals. 

The following papers were read : — 

1. Account of a reniarkiiWe peculiarity in the Structure of Glauberlte. 
By Dr Bbewsteh. 

9. On the Chloro-ferro-cyonic Acid and its Compounds. By J. Jobn- 

STONE, A. M. 

5. An Account of the Tracks and Foot-marks found impressed on Sand- 
Btone in a Quarry in Dumfriesshire. By the Rev. Dr Duncan. See thij 
Number, p. 30S. 

Spedmens were exhibited. 

4- Demonstrations of propositions published by Dr M. Stewart in 1746j 
at the end of hit general theorems. By A. GallowaT. 

5- A letter from the Bight Honourable the Countess of Morion, to Sir 
Walter Scott, accompanying a donation of models and plans, &c- connected 
with the H-eetion of the Eddystone Light House, and which had belonged 
to the late Mr Shbaton, Civil Engineer. 

6. Experimental inquiries concerning thcLaws of Magnetic Forces. By 
W. S. Habbis, Esq. of Plymouth. 

January SI — 1. Determination of the Longitude of the Observatory of 
Edinburgh, from observations of the moon and moon -colminn ting stars- 
By PROTEiiOd Wallacr. 

S. On the Earliest Maritime Regulations of Modem Europe. By Joum 
RGSuie, LL. D 

February 4- — Erskine D- Sdndford, Esq- Dr D. Maclagan, James Craw- 
ford Gregory, M. D., Sir Alexander Keith, Enight Marischal, and John 
Frost, Esq. were elected Ordinary MembeiE. 

1. A Notice regarding a Mass of Melallic Iron (supposed to be meteor- 
ic) from South America. By T. Allan, Esq. 

2. On the Natural History and properties of Tnbasheer, the siliceous con- 
cretion found in the joints of the BarDboD. By Dr BaEWSTEB. 

February 18.— 1. Notice regttTdiiig a compendious and easy method of 



800 PHfceedinga of the Seinehf of Arts. 



performf% the opeiatbii of Multiplication in Arithmetic. By Pbofessob 

Wallace. 

. 8. Fkrt 1st of a Memoir on the Geographical position of Ecbatana the 

ancient capital of Media. By the Reverend J. Williams. 

March 3 — Captain Maxwell^ E. D. G* was admitted an Ordinary 
Member. 

1. A Notice of some experiments on the Absorption of Vapours by Li- 
quids. By T. Graham, A.M. Printed in this Number, p. 326. 

S. Chemical Examination of Tabaaheer. By Dr £. Turner. Printed 
in dus Number, p. 33&» 

2. — Proceedings of the Society for Promoting the Useful Arts in Scotland. 

December 4, 1827. — ^A Notice by Dr Brewster on the Vamishes firom 
the Varnish Trees of India was r^, and specimens of articles yaniiahed 
with them, and sent home by George Swinton, Esq. of Calcutti^ were 
exhibited. See Number xv. p. 96. 

An Account of the poisonous qualities of the Indian Varnishes, by Br 
Brewster, was also read. See Number xv. p. 100. 

An Account of the method of blasting rocks in Assam, communicated by 
George Swinton, Esq. of Calcutta. See Number xv. p. 111. ' 

There was also read an Account t)f the Black Dye of Siam, by Captain 
Burney. Communicated by George Swinton, Esq. See this No. p. 34S. 

December 19.— There was read a Description of a New Latch Lock, by 
the Reverend Mr Brodie. The model of the Lock was exhibited* 

A Pendulum Chronometer belon^g to Andrew Waddbll, Esq. exe* 
ctttedby Mr Davu) Whitelaw, Edinburgh, was described and exhibited. 

Specimens of Screws made by Mr Clark were exhibited. 

Therp were read Observations on the Low Temperature of Steam escapii^ 
from under High Pressure. Communicated by Thomas Graham, A. M. 

An improved Air Pump was described and exhibited, by Mr Dunn. 

The following gentlemen were elected Honorary Members : 

Captain Parry, R.N. John Oldham, Esq. of the Bank of Ireland. 

Mr John P. Bertram, Clyde Street, was elected an Ordinary Member. 

Dr Hugh Colquhoun, Glasgow, and Mr Thomas Clark, Glasgow, 
^ere elected Associate Members. 

January 9, 1828. — There was read a Notice of a method of manufac- 
turing the Nepaul Pap^y Communicated by George Swinton Esq. 

Mr J. W. Johnston of Durham was elected an Associate Member. 

Jaftuary 23.— An Account of a New process for obtaining Absolute Al- 
cohol, by Thomas Graham, A. M. was read. 

A Farther account, by Dr Wallich, of the manufacture of the Nepaul 
Paper was read. Specimens of this paper in its natural state and as re- 
manufactured at Calcutta were exhibited. 

There were exhibited to the Society impressions of Drawings executed 
on Talc Communicated by George Swinton, Esq. 

An account of an Engine for cutting the tools for grinding Lenses, by 
the Right Honourable Lord Oxmantown, was read* 

The Right Honourable Lord Oxmantown was elected an Honorary 
Member ;— and Thomas Graham> A. M., and Mr Butiv, Optician, were 
elected Ordinary Membej:& 
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Feb. 6. — The liilloniDg gentlemen were electnl Hoiioiory Membera:— S. 
P. RioAus, Esq. A.M. F, R. S. Savilian Professor of Asironomy, Oxf(ird> 
— G. B. Amy, Esq. Luca^ian Prafeseor of Mathematics, Cambridge. — 
Hev. W. Whewell, M. A. Trinity College, Cnmbridge. 

The following papers were read. Ohservstione on the formation of Ice 
in India. Bj David Scott, Esq, See this Number, p. 2l(i- 

Notlce respecting a powerf\il Aromatic Oil obtained from Malwa in 
India, from a particular species of groES. 

Mr LiZARB exhibited inipressions of Engraving on different kinds of 
paper, including the Nepaul Paper exhibited at lost mectinjr of the Society. 
Mr L. reported that the coarser kind of Nepaul Paper is Ttell adapted for 
the purposes of Engraving. 

Feb. 90. — Observations on Street Railways. By Mr Alexandib 
Scott, Ormiston, were read. 

A Description of a Method of cutting leading Screws, CKhibited at a for- 
mer meeting, was read. Drawings of the Apparatus employed were ex- 
hibited. By Mr J. Clase- 

The Working Model of a Hydraidic Engine by Mr Ruthven viae ex- 
hibited. 

A Notice regarding the proper forma of Taps and Diet for cutting me- 
tal Screws. By Jobn Robison, Esq. F. R. S. was read. 

Sia JoHM Sefpincb was elected an Honorary Member. 

RoBEaT Aytoun, Esq. and James Tod, Esq. were elected joint Secreta- 
ries of the Society, in room of Dr TunwEu and Paofissou Wallace, 
who retired. 

March 5. — There was read a Notice of the qualities and adaptation of 
a species of Stone brought from Caithness. Communicated by Sib. John 
Sinclair, Bart. Specimens of the Stone were CKbibited. 

The masses of stuff from Nepaul for making paper having now Brrived, 
were eshibil«d. 

Mr EswASD Sacv) Teacher of MathematicB, was elected an Ordinary 
Member. 
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1. Edipsa ofJupiter't SaitUiUa observed il Wilna. By M. Slawihbki. 

—The longitude of Wilna is 



1835, Jan. 17, Im. L 
March SS, Em- IL 
April as, Em. I. 
May 5, Em. I. 

1B36, May 8, Em. I. 
June S, Em. II, 

ISST, March 18, Im. I. 
April 18, Im. I. 



16 46 .1 



good observation- 
very good. 
good enough, 
very good, 
middling, 
middling. 
a. little doubtftlL 
paasablc. 



see Scient^ JnkOigenJse. 

-^ Oecul&diim of iXars observed mi Wiina, By M. SLAirimurf. 

^^ ^ ., , - flm. lo* 8^ ^r.d yeryj^edM. ' 

.1824iApnll, eLeonis, ^Em.ll U U ,S a little dmbtfid 

23, Star (Mag. 8, P,) Im. 11 28 9» exact. 
1826^ Feb. U, 208 Taori, Im. 6 55 58.8 g(k>d.r 

1827>Marchl89A LibrKi Im* 17 4 55.9 goodenoogh. 

3. OccuUation ofSaium observed at W%hm> Bj M. Slavikski. 

182G, Feb. 16, SaturDjt Ist Ansa, rs^ 11' 58".8l 

1st Limb^ Im.^ 3 12 8 .8 > Sidereal time, Ob- 



SdAnsat Cs U 48 .sJ senration^. 

4. OceuUation of the small star of the double star offiScorpii, observed by 
Mr Riddle. — ^At Greenwich Hospital, in longitnde 8^ west of Greenwidi 
Observatory, and in latitude 51® 28' 53" north, the small star c£fi Sootpii was 
edipsed by the southon dark limb of the moon, on the 25th Sq[>tember 
1827, at 6^ p. K., but. the larger stai was not ecUpsed at all,-^J.nTu ofPkiL 
Jiun^ 1828, p. 26. 

5. Comet of June 1827.-*-The dements of this comet computed by 
M. Benj. Wdz of Nismes are, 

D. 

Fassageof Perihelion 1827, - - June 8. SS6 
Mean time for Midnight at Paris, 

Perihelion Distance, - ' " ~ *" 0,809 

Long, of Perihelion, .. - - ' 297* 34' 18" 

Long- of Node, « - « -> - 318 14 4« 

Inclination of Orbit, - - * . 48 87 48 
Motion, retrograde. 

6. Comet of Sejaember 1827 similar to that of 1780.-^M. Walz has 
given the following elements of this comet. 

Sept.l827« Sqit.1780. 
Fassageof Perihelion, D. d. 

Mean time from Midnight at Paris, 11^565 i30.2589 

Perihelion Distance, * » 0.157 0.099256 

Long, of Perihelion, - 254° 15' 52" 246'*8n8'' 

Long, of Node, - . 150 26 25 124 9 19 

~ Indination of Orbit, - - 54 53 80 5Q IS U 

Motion, retn^radeb 

OPTICS* 

7. Luminms Appearance of ike Sea near Prince of Wsdef JMmdJ^ 
Nothing is more singular in these seas than their phosphosesoent appear- 
ance by night, the ocean showing, Uke a vast lake of liquid fire, tndted sul- 
phur or phosphorus. In many bays, such as the harbour aC Prince of 
Wales' Island, the bodies which emit this sin^lar light ^KiatlSu <ailcli vast 
quantity that a boat may readily be distinguished at the distande of sef^ 
miles by the brilliant light, resen^blkig that of a torch, proceeding ftoda the 
water, agitated by her bow and oars. We have seeA tbe-aia-frfodeied of a 
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green colour and slimy appearance by day, so tbitt it tnighc have been 
mistaken for the green v^etable matter common on stagnant pools. We 
have taken up a quantity of this green 'Coloured water, and by keeping it 
till night, have ascertained that the green colour by day, and the pboephores- 
cent appearance by night, were occasioned by the same gubstunce. 

The causesof thie luminous appearance in the Eea are doubtless variotiB 
in different parts of the ocean. We know that fish, when dead, afford si- 
milar light, and experiments have shown that dead tish immersed in cea 
water, after a time, afford it also. The spawn of tiehes is said to afford it, 
and putrefaction IB cotiEidered as a very common cause of this uppearaDoe. 
In the presentinBtanceitftppeared unequivocally to proceed from innumer- 
able granular gelatinous bodies, about the size of a pin's head. These, when 
taken upon the hand, moved about with great agility for a second or two, 
when ihey ceased to be luminous and remained immoveable. — FinliM/roit'i 
Account ofSiam. 

8, Magnifiant achromatic TehicopeexeeKlediA Fans.~~'Wehaye\B,te- 
ly been infonned by one of our scientific countrymen now in Paris, that 

M. Lerebours, an eminent French optician, has executed iina«ArtHTuifi(;<e/o 
icope u/il/i an aperlare of lieenty-j'atir inchet, and a focal length ofiurenlff- 
jivejeet. The object glass is made of M. Gninand's glass. The telescope 
cost 40,000 francs (shout L. 16T0,) and the stand about 10,000 ftancs 
(L. 415) making in all about L. 3080. It has been now above three 
months in the Observatory, but no good opportunities for observing with 
it have occurred. Whether this grand instrument turn out well or ill, in 
execution does honour lo the spirit and genius of the French nation, and 
to the monarch in whose reign it has been made. 
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9. Red Rain, suppoied to arise from BaiUrJliei.— The ftlbwi 
lative seems curious and important in connection with the vai 
of red rain. It is extracted from Gaiscndts Life of Peirae, p. 1 10-113, 
" Through the whole of this year (1608) nothing gave M. Peiresc greats 
er pleasure than his observations upon the btoodi/ rain, said to have fallen 
about the beginning of July, Large drops were seen both in Paris itself 
upon the walls of the cemetery of the greater church, which is near the 
walls of the city, upon the walla of the city, and likewise upon the walla 
of viHas, hamlets, and towns for some milea round the city. In the first 
place, M. Peiresc went to examine the drops themselves, with which the 
stones were rcddcned,|fmd spared no pains to obtain the means of conveta- 
ing with some husbandmen beyond Lambesc, who were reported to have 
been so astonished at the shower, as to leave their labour and fly for safety 
into the neighbouring houses. This story he ascertained lo he without 
fcundation. To the explanation offered by the philosophers, who said 
that the rain might have come from vapours, which had been raised out 
of red earth, he objected that evaporated fluids do not retain Iheir former 
lilies, as is plainly exemplified in the colourless water distilled from red 
roses. Noi was he better satisfied with the opinion of the vulgi: 
nuced by wine of the theologians, who maintained that the Sfpetroiiod, 
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was produced by dennmsj or fntchee^ shedding the blood of innocent babcL 
This he thought was a mere conjecture, scarpdy reoondleable with the 
goodncM and providence of God. In the mesntiinean accident happened, 
which discovered to him, as he thought, the true cause of the phenome- 
non. He had found some months before & chrysalis of a remarkable sixe 
and form, which he enclosed in a box. He thought no more of it, «ntil, 
hearing a buzz within the box, he opened it, and perceived that the chry- 
salis had been changed into a most beautifid butterfly, which immediate- 
ly flew away, leaving at the bottom of the box a red drop of the sze of a 
shillings As this happened about the time when the shower was sapposed 
to have fallen, and when a vast multitude of those insects was •bserved 
fluttering through the air in every direction, he concluded that die dnipi 
in question were some kind of excrementitious matter emitted by them, 
when they alighted upon the walls. He therefore examined the drops 
again, and remarked, that they were not upon the upper surfiuses of stonei 
and bufldings, as they would have beeni if a shower of blood had Men 
fiom the sky, but rather in cainlties and holes, where insects mig^t nestk 
Besides this, he took notice that they were to be seen upon flbMS walls of 
those houses only, which were near the fields, and not upon the more ele- 
vated parts of themt but only lip to the same moderate height at which 
the butterflies were accustomed to flutter. In this way he explained the 
story, tcdd by Gr^ory of Tours, of a bloody shower seen at Paris in the 
time of Childebert, at difierent places, and upon a house in the yicinity of 
Senlis ; and another said to have fallen in the time of King Robert about 
the end of June, the drops of which could not be washed out by means of 
water, when they had fallen upon flesh, garments, or stones, but might 
be washed out from wood ; for. the time here stated was the season for 
the butterflies ; and he showed that no water could wash out these red 
marks from stones* After discussing these and similar arguments in the 
presence of much company at the house of his fHend Varius, they deter- 
mined to inspect the appearance together, and, as they wandered through 
the flelds, they sa^w many drops upon stones and rocks, but only in hoUowi 
Qit vpon sbfHng surfoces, and not upon those which were presented to the 
sky." The butterfly observed by Peiresc was probably the FapOio C o^ 
hum^ or common butterfly. It has been obierved to deposit the same red 
fluid in England, , 

lOii Waterspoui teen en ike Lake of Geneva, lith August 1837.— -This 
meteor wras seen by Professor. Mercanton at 6** 62f. A portion of a dark 
cloud suspended below the siUnmit of the Savoy mountains, suddenly look 
a'vertical direction, and being gilded with the deep orai^e tint of the set- 
ting sun, it attracted universal attention, and enabled the spectators to 
trace all its movements. Its. form was that of an inverted cone, the sum^ 
mit of which was about 200 feet fhnn the surfooe of the lake, to which it 
precipitated itself in less than two minutes. This elongation of the cone 
took place by an oscillatory motion. This part of the spoUt. appeared 
cyHncbical, and its diameter was about ten or twelve feet* The mcnnent 
it reached the lake a great mass of the water was briskly agitated as. if it 
had been boiling, the boiling foam rwtn^ to a height ofmorepmmJift^feeU 
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This large edmiin of water was inflected lite a ribond exposed to the 
wind. In efgbt minutes it reaclieil the nioulh ot' the Khone, and as long 
as it was above the river, the boiling continued and llie column was un- 
broken. When it quilted the river the boiling ceased, and the whole soon 
disappeared, the base of the cone continuing longest visible, — Bibi. Unkers. 
October ISST, p. 113. 

BLECTRICITIT' 

11. Different yfectt of an tlecirie disdiarge in Magneliiitig dijfireiU 
needletJ—M. Savary, whose electrical discoveries we liave already noticed 
in No. s. p. 369, has recently found, that when a numbtr of needles are 
electrified by a single discbarge, some of tbem ore rendered eligbtly magne- 
tic, some highly so, and others not at all. For any discbarge of determi- 
nate strength, the distance perforras the principal part. The magnetic vir- 
tue goes on decreasing to a certain distance, then, it disappears at a given 
distance; — it then increases progressively, is again extinguished, and again 
increases. The distance requisite to produce themoxinium and minimum 
degreeof magnetism depends on the strength of the discharge. M- Savary 
has likewise determined the effects produced by the interposition of screens. 
— Le Globe, 26lh January 1839. 

12. On ike variable cojiducling povitr) ufbodieifir EltclrMty. — Profes- 
sor Delarive of Geneva has found that the degree of conductibility of bodies 
for electricity depends on the quantity of electridii/ which traverst* them, 
so that of two conducting bodies, that which is the best tbi one electcic 
current may be the worst for cither a stronger or a weaker current. 

1 3. M. Becipiercl on Ihe Pyro-electricity of the TourmaHne.— On the 2Sd 
January 1828, M. Arago communicated to the Academy of Sciences the 
followjng fact respecting the Tourmaline discovered by M. Bccquerel. 

" While the tourmaline isofa certain length it is electrical by heating and 
cooling ; ia a greater length it ceases to be so by heating. In taking cry- 
stals of different lengths, the phenomena diminish in inlensity, and Ihow 
crystals which are eight centimetres (three inches and l-9th) are neither 
electrical by heating nor cooling. 

If this law is inversely Jrue, that ia for very small lengths, the atomi of 
the loumMUne ought la acquire a considerable eleclriea! polarity by the tmat- 
hst changei of temperature." 

Thepowerftilpyro-electricity of Tourmaline in the state of the ^nertrfurf 
bas been long ago described by Dr Brewster, who baa pointed out tbo 
singtJar contrast between this unespected property and those of magn&- 
tical and doubly refracting structures. — See this Journal, No. ii. p. SIS. 

II. CHEMISTEY. 

I*. Anals'i' of the Oat obtained from the Body of a Cote, in_flated is 
eonttquence ^ feeding too freely on Greca Food. By M. PmoBa.— Ac- 
cording to the observations of M. Pluger, the gas derived ftom this source 
bad the following properties : — 

I. It was colourless, and of a very disagreeable odour. 

S. It burned slowly with a feeble bluish flame. On pliuging a lighted 
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taper into a jar of the gas^ the light was extinguished ; but the gas itself 
was set on fire, and the taper might be rekindled by passing through the 
flame of the homing gas. 

5. On agitation with lime water, the solution became turbid, and the 
gas lost three-fifths of Us original volume. By the action of ammonia it 
underwent the same diminution. 

4. The gas remaining after the action of lime water or ammonia" burn- 
ed slowly with a blue flame, and extinguished a lighted taper as before. 

6, With atmospheric air it formed a mixture, which was not explosive, 
bat burned tranquilly with a blue flame. Mixed with oxygen gas, it is said 
to have afibrded a similar result, and that the product of the combustion 
rendered lime water very turbid. 

6. A mixture of 100 measures of the gas and fifty of oxygen, fired by the 
eleetric spark, yielded 100 measures of carbonic add gas. 

From these experiments it is inferred by M. Pluger, that the gas extract- 
ed fixMn the oow consisted of three-fifths of carbonic add, and two-fifths 
of carbonic oxide gas. The air procured from another cow similarly affect- 
ed, was fbnnd to contain four-fifths of carbonic oxide, and one-fifth of car- 
bonic add gas. 

The Editors of the Annals from which this note is taken remark, that 
die results of M. Pluger differ entirely from those obtained by MM. Fre- 
my and Lameyran, and published in the BuUetin de Pharmacie. (t. i. 
pb S58.) According to their experiments, the gas procured from a simi- * 
lar source is composed of 

Sulphuretted hydrogen gas, 80 

Carburet ted hydrogen, 15 

Carbonic add, 5 

100 • 

We agree with the editors that this suljject requires further eluddation. 
A mixture of carbonic add and carbonic oxide gases could not occasion 
the very disagreeable odour ascribed to the gas by M. Pluger, nor does that 
gentleman appear to have tested for the presence of sulphuretted hy- 
drogen. — Annates des Sciences NcUureUes Jbr June 1837. 

15. Singular action of Phosphoric acid on Albumen. — In his essays on the 
animal fluids Berzelius stated, that a solution of albumen is not predpi- 
tated by phosphoric add ; whereas Engelhart, in his interesting researches 
on the colouring matfer of the blood, found that albumen is coagulated 
evea in a dilate solution by phosphoric acid. As Engelhart was at Stock- 
holm last w»ter, he and Berzelius inquired into the cause of diiftrence 
in their statements, and discovered that they were both right. A solution 
of phosphoric acid, which had been kept some time in^the laboratory, did 
not predpitate a solution of albumen ; but phosphoric add, recently pre- 
pared dther by the action of nitric add on phosphorus or by direct combus- 
tion, caused an abundant predpitate.' On frurther examination, it was 
found that phosphoric acid, recently ignited, always throws down albumen ; 
but that after being kept in solution for a few days, it loses that property. 
The coagolattng power is restored by heating the add to rednen, bat 
appears again aittr the Interval of a day. 

3 
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The otuee of these phenomena is by iiomeana apparent. It does not lie- 
penil on a higher degree of ouJatJoii, for thu change ensues in dose ves- 
sels cquoll/M b; exposure to the air. Perhaps, nays Berzelius, there may 
be- some peculiar compound of water and the acid, which is not formed at 
the moment of colution, and which hss not the property of precipitating 
albumen. — AnRokt de Chimin et de Phgiigue, hkxv. IIU- 

Jitjjtark on Ihc [ireeediaff notice by tlr TuKKB&.-~-On comparing the 
facts observed by Berzeliua and Dr Engelhavt, with the tbrroation of the 
pyrophosphate uf soda, described by Mr Clark in the 14tli number of this 
Journal, it appeared probable that phosphoric acid healed to redness may 
be converted into pyrophosphoric acid, or under^^ tliat change wtuch en- 
iiblea it to form a white salt with silver. To put this supposition to the 
test of experiment, some fragments of phosphorus were treated in a plati- 
num crucible by nitric acid, and the product heated to redness. The so- 
lution of the resulting pure phosphorie acid precipitated a. dilute solu- 
tion of albumen ; but when carefiiUy neutralized by carbonate of sods, and 
then mixed with a solution of the nitrate of silver, the common yellow 
phosphate subsided. Consequently, it was not in the state of pyropbosa 
photic aeid. 

16, Ot tfie Manufadittf of Bromitm,- — W. fitdard, to whom we are in- 
debted Ibr the diioovery of bromine, and fbr the knowledge of its most re- 
markable properties, has estahlished a manufacture of that substance tot sale. 
In consequence of the improvemenU which he hns iiitrmluced into his pro- 
cess, he ia able to seii bromine at the following pricus: 4 francs the drachm, 
li francs the half ounce, S3 francs an ounce— <1r. de Ch. et de Pli. xxxv, III . 

IT. Rttearches on the Fermentation of Curd and on the Caseous Oxide 
and Caseie Acid. ByM. HENni Bracoknot— Of thecurdof skim-mUk, 
spontaneously coagukted, T 50 grammes were mixed with about two pints 
of water, and exposed in an open vessel for the space of a montli to a tem- 
perature varying from 30° to3fi°C. The putrefaction having fully attained 
its height at the end of that time, the process was discontinued ; and M. 
Brsconnot states, that all the products of aponlaneous decomposition are 
obtained in this manner as completely as by waiting for a much longer pe- 
riod. The whole products were put into a filter of linen, through which 
passed a liquid very sUghtly cobured, which reddened litiuus paper, gave 
no indication of the presence of sulphuretted hydrogen or carbonate of am- 
monia, but contained anappreciablequantity of acetate of ammonia. This 
liquid, on being concentrated by eviqioralion, yielded a, produa of a very 
ffatid odour, owing apparently to the presence of an oily substance. To- 
wards the close of the evaporation vapours of acetic acid passed over, and ' 
3 liquid of the consistence of ayrup remained, which ctaicreted on cooling 
into a granulated reddish mass like hotiey, and of a saline bitter taste. 
I'rcatcd by alcohol of 31°, it wjs separated into parts, the one soluble and 
the other insoluble. The former'wHS erroneously regarded by Froust as 
the cmeaie of ammonia, and to the Utter he has, with equal imprtpriety, 
i^iplied dK nune of caseous oude< 
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18. Caaemis Oxide. — To obtain this subslance quite pure, it i 
after, washing it well with alcohol, to treat it with animal cliarcoal, and 
ilisfiolve it several limes in boiling water, from which it ia separated by eva- 
poration. In this slate it is a beautiful white powder, inodorous, and of a 
alight bitter taste. It is heavier than water, and is soluble in Ibarleen parti 
of water at 22' C. On allowing the solution to evaporate iponlaneoualy, 
the caseous oxide crystallizes either in the form of elegant dendritic rami- 
fications, or in rings composed of delicate acicular crystals of a silky lastre. 

The aqueous solution of caseous oxide exposed to a moderately warm 
temperature runs easily into putrefaction. The liquid becomes turbid, de- 
poMls whitish flakes, and emits an exceedingly offeoaive odour, like that 
evolved during the decomposition of the most highly azolized animal [irin- 
ciples. The product of the fermentation does not act a« a fennent to 

The aqueous solution of pure caseous oude yields with infusion of f^- 
nuts a white flaky precipitate, Eolublc in excess of the precipitant. The 
persulphate of iron, and muriate of lime, and baryta, occasion no change. 
' The muriate of platinum and sulphate of alumina act in a similar way, 
proving the absence of an ammoniacal salt. The sub-acetate of lead gives 
a white precipitate. Caseous oxide is more soluble In muriatic acid than 
in water. Boiling alcohol, as Proust observed, takes up very little; and 
of that which is dissolved a part is deposited on cooling in the form of a 
light white powder. 

The caseous oxide lakes fire when strongly healed, and burns with flame 
without leaving any residue. Heated in a glass retort, it fiises and swells 
up nt a temperature higher than 212°F. On nusing the heat gradually, the 
caseous oxide was not aiiblimed, but a large quantity of the carbonate and 
hydrosulphate of ammonia was generated. At a still higher temperature, 
a quantity of fktty matter was distilled of the consistence of suet. If, in- 
stead of distilling the caseous oxide, a sidbII fragment of it is placed in a 
tube open at both ends, and suddenly heated by the blowpipe flame, it'is al- 
most entirely aiiblimed without change, but is easily decomposed by a re- 
newal of the heat. 

The presence of sulphur in caseous oxide is demonstrated by the fbrma- 
lion of sulphuretted hydrogeii ; and it is further proved by rubbing a piece 
of silver with it while heated, when the sulphuret of sUrer is formed. 
When decomposed by nitric acid it does not yield any oxalic acid, as Proust 
states. M. Braconnot obtained a yellow fluid oil, and a yellowish liquid 
of a bitter styptic laste, in which he detected ammonia and sulphuric odd, 
but no oxalic acid. 

M. Braconnot has not mode the ultimate analysis of caseous oxide ; but 
nrom (he facta above enumerated, it obviously possesses the characters of 
an animal substance. He states with Proust that it contains very little 
oxygen, and is of opinion khat caseout oxide is a very improper name for it. 
M. Braconnot considers ' med during the putrefaction of bU ani- 

mal matters, and propusi -dme, from arg and nviiat, result 

of putrefaction. It isalsi diseases; at least Braconnot sup- 

poses that the granular isaaigne, and after him M. Col- 
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kn), have found in the black matter vomited in soint iifiectiaiis of tlie 
•tomacli, is apiMtpcilinc. 

19. Caieic Acid. — The substance called caieate of ammonia by Froust, and 
leparalcd by the action of aleoliol from impure caseous oxide or aposepe- 
dinp, appears to be a very complex b'ubstancc. The atcoholic solution, on 
gtanding for about a month, deposited a little animal matter which Proust 
supposed to be j^um. It yielded liheniee Eome rather large flattened hexa- 
hedral crystals, which were quite clear and transparent, and proved to be 
phosphate of soda and atnmonia, derived, M, Braconnot conceives, from the 
serum contained in the curd. He admits, however, that he has not proved 
that this salt really exists in milk. The alcohoUc solution, after deposit- 
ing the double phosphate, was found to contain the following Bubstonces; 
I. Free acetic acid ; 2. Aposepedine ; 3. Animal matter soluble in water and 
insoluble in rectified alcohol, supposed to be osmazaroe ; i. Animal matter 
■otuhle both in water and alcohol ; S. Yellow oil, fluid and very pungent ; 
6. Brown re!in, slightly sapid; 7. Acetate of potash; 8, Muriate of potash ; 
and, lastly. Traces of the acetate of ammonia. The caseic acid of Proust 
faoB, therctbrc, no existence ; and the acidity of the supposed compound is 
owing to acetic add, while its pungency is chiefly occasioned by the yel- 

The insoluble matter left after the fermentation of 750 grammes of curd 
was allowed to ferment during another raontli, and was then waslied and 
dried. It neighed 30 grammes, which consisted of margarate oflime 
I ^,92 groinmes ; margaric acid 2.67 ; oleic acid retaining margaric acid and 
a brown animal matter 18.51 grammes. — .In, de Ch. el de F/i. xxxv. Id9. 

20. On ike Tdeatil;/ of iht addtdout Malule of Althein fuith Aajiaragin. 
(An. de Ch. el de Ph., xxiv. 175~In a memor addressed to the Society 
of Pharmacy at Paris, M. Bacon Professor at the school of medicine of 
Caen, announced the discovery of a nen vegetable alkoh, derived from 
the root of the marsh-mallow {Altbisa offidnalia), and to which he accord- 
ingly applied the name of Althein. M. A. Phsson, at the request of M. 
Henry, has repeated the experimenta of M. Bacon, and haa come to the 
conclusion, that what the latter chemist r^arded as ii Eupermalate of al- 
thein is asparsgin. The crystals obtained from the marsh-mallow occur 
in the form of a rectangular octahedron, six-sided prism, or a right rhom- 
bic prism, a series of crystallizatiou which M. Plisson flnds exactly similar 
to that of asparogin. The supposed supermalate does notcontoin any ma- 
lic acid. When properly purified, it does not act on test paper, and has 
the same relation to chemical re-agents as asparagin. 

M. Plisson Slates, that when asparagin is boUed for some time with hy- 
drate of lead or magnesia, it is resolved into ammonia and a new acid, 
neither of which he helievea to have existed previously. To the new acid 
he has given the name of aipararlk acid, tiom Anparagus art. it was 
prepared by boiling the hydrate of lead with asparagin iioxa the mallow, 
washing the white powder that remains, and decomposing it by means of 
lulphuretled hydrogen. By evaporating the filtered liquid, the acid was oh- 
- lained. 1 1 crystallizes in small brilliant scales somewhat like those of bo- 
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rftcic M;id. It lias little taste ; is «p&fii^Iy iMlulbld lli oold water, and kM 
soluble in alcohol. The aqueous solution of it reddem Utmui> aiid doM 
not precipitate solutions of the acetate of lead, nitrate of silver, muriate of 
baryta or lime, irulpbate of tiu^nesia^ flelts «f iro»>«ilpfaale of copper, Mr- 
rdsire sublimate, protosulphate dt manganese, or emetic tartar. It ibniii 
Urith magnesia a very aoluble salt, which hsB an alkaline reaction. 

According t6 these reMarches of M. nisson, the iww alkali althein does 
not exist. We believe he haa establi^ed this point ; but some of hia oh* 
Mrvations mi his new acid it would be desirable t» hatretonflrmed by oiber 
tttperiments. 

21. Anafysis of a newfy dUcoifered Mineral Spring mt Stanky, iteat 
Wakefield. By Mr W. Wtlsr^-^Qnarkrly Jownal of Science for Jm^ 
1««7.) 

An imperial gallon contains of 

Dry b^iftarbonate of soda, 56.0 grains. 

Sulphate of soda, d.S 

Muriate of soda, 8.75 

Mnriateoflime, 9.1 



78.65 grains. 

The gaaeooB contents of the vwter consist of variable pro|)ortion8 of eu* 
bonic acid, sulphuretted hydrogen^ and oarburetted hydrogen. The lait 
is continuaily emitted fiom the spring in larger quantity than the water 
call absorb ; ifhd a portion of the other two also escapes firom its sar&cc^ 
The spring was discovered in consequence of boring for coal, and the 
water appeared at a di^th of eighty yards ^om the siurfiiee* It runs in 
«11 seasoBs at the rate of six gallons p^ minute. 

r 22. Ihrt for the preeenve af Nitric Acid, fiy Dr LtEBiGir— Tlie liquid 
to be examined must be mixed with a sufficient quantity of a solution Hf 
.ilkl%o m sulphuric acid to acquire a distinct blue colour, a i^w drops <>f 
Bulj^urio aoid added, and the whole boiled* If a nitrate is praaen^ tbe 
liquid will be bleadied, or» if the quantity is very small, rendered yaUow. 
\By ihis process nitric acid may be detected though diluted with 400 iIhqb 
•lis weight of w«ter ; or, by adding a little muriate of soda to the liquid b»- 
ftre applying heat^ 1-^OOth part of nitric acid may be diaooTored.— ^/ovmd/ 
if Science f>r July IdSt, p« 804. 

23. Separation of Arsenic from Nickel or Cobalt. By M. Wobhlbbi— The 
•following process is perhaps the most coownisnt for procuring nkkel and 
tobalt fkota arsenic. It is founded upon the circumstancci that many lA- 
loys, when heated with aulphuret of potash, are changed into a miactiiie 
nf aulphttiets> and that siidpfaurei of arsenic is verytsoluUe in sulphuret of 
fatantu ' One part of copper nickeU Aued and reduced to fine powder> is to 
.be mixed with three parts of carbonate of potash and three of sulphur^ and 
iieated in a Hessian crudblek The heat ia to be gradually raised to ndmm, 
«ad «tttil the ioaaaii just entsring inls fuakin» but bf no neais sD hiff^i 
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M to fnae the mtpliuret of nidcel which is fonned. When cold water is 
K be added, which nill dissolve the sulphuret of poUsli, and leave the 
sulphuret of nk'kel in the ftHin of a yellow cryEtalUne powder, rclaining 
perhap* a little copper or cobalt but no arsenic, if the operntion haa been 
propurljr conducted. If, however, the object is to procure nickel quite 
pure, it should be fuscci a second time with sulphur and potafih. 

I'he tnclhod of freeing coliaU froin vrsenic ia the same aa for nickel; 
but it is then Decessary to pertorm the operation a second time. The cob 
bait (that of TunaberR,) has neve* been perfectly freed ftoni arsenic by one 
oiieration, but has never retained any after the tecoud. — Jmimal qf'Hcienct 
ferJulff 18ST, p. 209. 

a*. Experimenls on the Naiart of I^amupie'i Duinfediug Soda Liquid, 
By Mr Faraoat. — The uncertainty concerning the nature of the disin* 
footing liquid of M. Lnbarrique, which wa announced as a compound of 
chlorine and soda, induced Mr Farailay to investigate the subjecc experi- 
mentally, and he has conducted the inquiry with that sagacity and preci- 
sion for which he is distinguished. The liquid was prepared by transnit- 
liag well washed chlorine into a solution of carbonate of aoda, in the pro- 
portions directed by M. Labarraque ; that is, SSUO grains of crystallized 
carbonate of soda were dissolved iu 1.28 pinta of water ; and being put 
into a Woulfe'a apparatus, two-thirds of the chlorine evolved from a mix- 
ture of 961 grains of salt, with 750 grains of oxide of mangunese, when 
acted upon by 900 grains of oil of vitrid, diluted with T50 {trains of watw, 
were passed into it ; the remoiniBg thiid of the chlorine being partly dia- 
■olved in the washing water, and partly retained in the open apace of the 
retort and washing vessel. The gas waa reailily absorbed by the solution, 
but from the beginning to the end of the process, not a particle of carbonic 
acid was disengaged from it ; so that it contained chlorine, in addition to 
the soda and carbonic acid. 

The resulting solution possessed all the characters of Labarraque's soda 
liquid. It was of a very pale yellow colour, and had but little odour of 
chlorine. Its taste was at first sharp, saline, and scarcely at all alkalinej 
but with a persisting biting eifecl upon the tongue. When applied to 
turmeric paper, it first reddened and then bleached it- When boiled, it 
did not give out chlorine, nor undei^o any other perceptible change, the 
taste and bleaching power being nearly the same as before. This is S 
decisive proof that the chlorine, though in a stale ready to bleach or dis" 
infbct, must not be considered as in the ordinary state of solution, either 
in water or in a saline fluid ; for ebullition will freely carry off the chlo- 
rine under the latter circumstances, Wlien brought to dryness by rapid 
evaporation it left a dry mms containing scarcely any chlorate of soda, and 
chloride of sodium, and which still bleached powerfully. Its bleaching 
power compared to the liquid before evaporation was as 30 10 78. When 
carefully evaporated, it gave a mass of damp crystals, which, when redia- 
solved, had the taste, smell, and bieathing power of the original solution, 
with almost equal strength. The effect of spontaneous evaporation 
very different. A portion of the bleaching liquid, set aside in an evaporat- 
ing bason fijr six weeks, yielded crystals which had the appearance 
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properties of carbonate of soda. The chlorine had disappeared. The cry- 
stals had no bleaching power^ and contained but a yery minute quantity 
of the chlorate of soda and chloride of sodium. . 

From the researches of Mr Faraday, it appears that Labarraque's disin- 
fecting liquid contains a peculiar compound of chlorine^ carbonic acidy and 
soda^ the two latter being in the same proportion as in the Qommon carbo- 
nate. The name at first applied to it is therefore not applicable, and giyes 
an erroneous idea of its nature. Carbonic add gas may be transmitted 
in large quantity through the solution without carrying off the chlorine; 
but stronger acids displace it readily* The chlorine is also displaced by the 
force of crystallization. The compound resists the action of boiling ; not 
only is chlorine not disengaged, but very little chloric acid is generated. 
The liquid deteriorates, however, by keeping. In a portion of it kept in 
a well-stopped bottle for six weeks during summer, reaction was proved to' 
have taken place between the alkali and the chlorine, some of the chlorate 
of soda and chloride of sodium having been formed. 

Mr Faraday has shown, that the phenomena are quite different when 
a solution of carbonate of soda is saivraied with chlorine* At first, Labar- 
raque's liquid is formed ; but when more chlorine is transmitted throng 
the solution, carbonic acid gas is freely disengaged, and the saturated liquid 
contains only a trace of carbonate of soda, and has all the properties ei a 
solution of caustic soda changed with chlorine. Accordingly, on the ap- 
plication of heat, free chlorine is disengaged, and the liquid becomes 
colourless, yielding by evaporation the chlorate of soda and the chloride of 
sodium.— x^ottrna/ of Science for July 1827. p. 84. 

25. On the Mean^ of ascertaining the Purity of Sulphate ofQuina. By 
Mr Phillips. (From the Philosoj^Ucal Magazine and Annals for Fe* 
bruary 1828.)-— The great demand which has arisen for this important me- 
dicine, and the high price at which it is necessarily sold, have excited some^ 
who are careless as to the means by which they acquire gain, to sophisti- 
eate it in a vast number of ways, and by every means which talent misap- 
plied could suggest* 

. Having repeatedly of late been requested to examine various samples 
of sulphate of quina, I thought it might be useful to state the several 
modes- which may be employed for that purpose : and I make the present 
commnnicadon with the greater confidence, because I have received the 
very able assistance of my friend, Mr John T. Barry of Lombard Street, 
to whose chemical skill, and the opportunity of frequently applying it> 
.1 am indebted for the greater number of hints and &cts detailed in this 
paper. 

Pure stdphate of quina has the form of minute fibrous crystals, it is ino- 
dorous, and its taste is bitter. If certain vegetable products, such as starch 
or sugar, be mechanically mixed with it, they may possibly be observed 
by merely inspecting the preparation with a glass. 

lit, If the sulphate of quina be mixed with a considerable proportion 
of foreign matter, it may probably be detected by dissolving the salt in 
question in about three hundred times its weight of water,— say one grain 
in about five fluid drachms of boiling distilled water. On codings imre sol* 
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phate of quina will be deposited in feathery crystals in twenty-four hout^ 
if there be no adulteration. 

2J/y, As indirect, but as good collaterul evidence, the taste of sulphate 
of quiaa of known good quality may be compared with that of another 
•ample- Thus when purct a grain of sulphate of quina will render nearlj 
a pound and a-balf of water, or 10,£00 grains, sensibly bitter. 

Sdli/, The alkalies either pure or their carbonates, if but slightly in ex- 
cess, always occasion precipitation at ordinary temperatures in a solution 
of sulphate of quina containing only 1-lOOOth of its weight, or less than 
one grain in two fluid ounces of water. 

Mhlg, A solution of tannin occasions a Tcr; sensible precipitate in an 
aqueous solution of sulphate of quina, containing only 1-I0,000th of ita 
, weight of the salt, provided there he no acid in excess. Kino ia that form 
of tannin which best answers the purpose. It is, however, to be observed, 
that the salts of morphia, cinchonia, strychnia, &c. are similarly affected 
by tannin ; but they ore not hkely to be mixed with sulphate of quina. 

^thly. Sulphate of quina suspected to contain sugar, gum, or other sub* 
stances soluble in cold water, may be tried by digesting the same portiol* 
of the salt in small and successive purlions of water to saturation. If tb^ 
sulphate of quina be pure, and the solutions all properly saturated, they 
will have the same taste and specific gravity ; and similar portions will 
yield by eraporation equal quantities of solid residuum. 

Bthb/, A repetition of the above process, substituting alcohol for water, 
Btiawers for extracting reain and some other subetancea, because sulphate 
of quina is soluble in alcohol to only a limited extent. 

'ilhly. If a white substance insoluble in cold water be found in the sul- 
phate of quina, heat the mixture to about 170° of Fahrenheit. This will 
render starch soluble, and its presence may be determined by the addition 
of an aqueous solution of iodine, which will immediately occasion a blue 
colour, and eventually a blue precipitate. The iodine should be added in 
very small quantity. 

tthlt/. Sulphate of quina hat been adulterated with ammoniacal salts. 
These are rendered obvious by adding a little of the suspected salt to a 
solution of potash. If any ammoniacal salt be present, ammoniacal gas 
will be readily detecteil, either by the smell, or by IBding over the mi^ 
turea piece of tiumeric paper, oi a bit of glass moiet4^ with acetic acid. 

Stklii, To ascertain whether sulphate of quina contains any earthy salt^ 
such ai sulphate of magnesia or sulphate of lime, bum a portion of it in 
s silver or platina crucible, or even in a clean tubaccu-pipe. Any earthy 
aaltt or any matter Indestructible by heat, will of course remain in the 

\Oihly, To ascertain that the sulphate of quina contains the proper , 
quantity of aulplmric acid and quina, dissolve a little in pure n: 
nitric acid, and add a solution of muriate or nitrate of borytes; GO parli I 
should give about 1T.3 to IT. 4 of sulphate of burytes ; or the method laaj \ 
be varied without the trouble of drying the precipitate. Dissolve OO 
grains of sulphate of quina in water slightly acidulated with muriatic or 
nitric acid ; add a solution of 18 graias of nitrate of barytes, and separata 
the precipitated sulphate of barytes by filtering. If nitrate o£Jj| 
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tarn idded «o tlm fckar solutidA, it eftioald still oceuiMi d^t prndptttckm, 
for 60 of sulphate of quina contain 5.8 gr. of sulphuric add^ equivalent io 
19.1 of nitrate of borytes. 

This test is only to determine that there is no crystallised vegetaUc 
HMtter uneombined with sulphuric ao^d in the sulphate of quina ; the de« 
.tectiou of earthy or alkaline sulphates lias already been provided for. 

lUhfy, Sulphate of quina should lose not more than fhmi 8 to 10 per 
<eent. of water by being heated till deprived of its water of crystaUizatioii. 
Mr Bairy informs me that he once examined a sample which oontained 
more than 40 per cent, of water in excess diffused through iC« 

26. A New Methoil of Separating' Manganese frrnn Lime tmi Mag* 
itesia* By PaoFESsoa Steomeyer.*— We are informed in a letter from 
Profbssor Stromeyer^ that he has found the following method succes^ftd in 
procuring the complete separation of manganese from magnesia and lime. 
To an acid liquid containing the peroxide of iron togetiier with manga- 
mtatf lime, ahd magnesia, the carbonate of soda is added in the usual man- 
lier; so as to precipitate the first, while the three latter oxides are held in 
Mfhition by an excess of carbonic acid ; and in order to prevent any man- 
ganese from idling, the actual precipitation of the iron is effected by the 
bic&rbonate instead of the carbonate of soda. After acidulating the filter- 
ed solution and concentrating it by evaporation, a current of chlorine gas 
is tTdHsmitted through it. On neutralizing the free acid by the gradual 
addition of bicarbonate of soda, the manganese subsides in the form of the 
red oxide, being thus completely separated from the magnesia and lime. 

111. IJATTTEAL HISTORY, 
t ZOOLOGY. 

27. Barim F\erutsac3 Work on the Cephalopodous Mottu$ea^-^A complete 
Monograph on the Natural History of Cephalopodous Animals^ is now pc^ 
paring £x publication at Farts^ by Baron Feruasac., The work is in f^io, 
and is illustrated by numerous drawings, takoi chiefiy from a very extai- 
sive series of specimens in the possession of that distinguished naturalist; 
Much confrwion still prevails in the Natural History of this higkly inters 
esting and remarkable tribe of moUuscous animals, both in regard to the 
characters of die species, and the synonyms emfdoyed by authors, whidi 
we have no doubt will be removed by the labours of Baron Ferussac, wh« 
has described an immense number of j^ieciei^ and has been at great pains 
to examine the objects described* 

IV. OENEUAL SCIENCE. 

28. Roi/al Medal a^udged to Sir ff. Davy, — ^The Rtfyal Society of Lon- 
don had adjudged ohe of the royal medals to Sir H. Davy, fbr his method 
of protecting the copper of ships* bottoms. 

H^,' Medal adjudged to M. Siruve.'^Uhe Royal Society has adju^^ed 
a gold medal to j^. Struve of Dorpat, for his observaitions on double and 
mnHSfilc fttats* 
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30. Coplei/ Meilal adjudged lo Dr Praut. — The Royal Society basadjiu^- 
eA tt Copley medal to Dr Prout, for hismodeof analyas of aniniBlaud vege- 
table substances. 

31. Copies Medal ai(j''deed la LifuCcnant Foifcr.— The Royal Society 
bus adjudged a Copleymedal to Lieutenant Foster, for hit obEcrvations OB 
the magnelieal needle and the pendulum at Port Bowen, 

32. Medal adjui^d to Sir l^BJtiiu Brisbane. — Tile Astronomical So- | 
(dety liaa adjudged one of their medals to Sir Thomas Biisbane, for hit 

iCttl observations made in New South Wales. 



33. Keith Medal adjudged to Dr Brewster.— The Hoyal Society of Edin- 
burgh bas adjudged the Keith medal to Dr Brewster, for his discovery of 
two new fluids in the cavities of certain minerals. 



Aht. XXIII.— celestial phenomena, 

Fruni April. 1ft, to Juy lit, 1828. Adaf}ied to the Meridian of Green- 
wich, Apparent time, excepting the Eclipses of Jupiter's Satellilei, 
which art given in Mean Time- 

N. B. — The day begins at noon, and the conjunctions of the Moon and 
Stars are given in Right Ascension. 
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The preceding numbers will enable any person to find the positions of 
the plinets^ to lay them down upon a globe^ and to determine th^ir times 
of ridogs and settings. 



List oj Scottish Patents. 

Art. XXIV.— list OF PATENTS CHANTED IN SCOTLAN] 

SINCE NOVEMBERS, 1897. 

29. Novembers. Forceriain ImproTeraentsinBedateiul8,BedE,Couches, 
anil other axucles of furniture principally designed to be used on ship, 
board. To Samubl Pratt, county of Sliddlesex. 

30. November 3. For certain IraproTemcntB on Bedeieada, and in the 
making, munu facto ring, or forming articles to be applied to or used in 
variouB ways with Bedsteoda, from a raaterial or malerials hitherto un- 
used for such purpose. To Thomas Bbeidenback, county of Warwick. 

31. November 22. For an Improved apparatus for the better manufac- 
ture of Sugar from the Canes. To William Fawcett, county of Laiw 

33. November Sd. For certain processes &nd apparatus for printing 
and preparing for manufacture Yarns of Linen, Cotton, Silk, Woollen, or 
any other Fibrous Material. To Bennet Woodcroft, comity of Lan- 
caster. 

33. November 27. For certain Improvements in the Combination and 
Arrangement of Mechanical Powers applicable to the purposes of driving 
Machinery, and Lifting and Moving Heavy Bodies. To Lemuel Well- 
MAK Wright, county of Surrey. 

34. November SD. For certain Improvements in the Combination and 
Arrangement of Machinery for Making Metal Screws. To Lemuel Well- 
HAN Wbiobt. county of Surrey. 

35. Decembers. For a Cartridgeor Case, and method of more advant^ 
geously enclosing therein ahot or other missiles, for the purpose of load* 
ing Fire-Arms and Guns of different descriptions. To Joshua Jmhour 
Jun. county of Middlesex. 

I. January 4, 1SS8. For an Improvement or Improvements on or in Re- 
frigeratora for cooling Fluids. To RonEftT Wheeler, county of Bucks. 

3. January 4. For Improvements in Safety Lamps. To Thomas 
BouNER, county of Durham. 

3. January 10. For an Improved method of constructing and worl^ 
irg an Engine for producing Power and Motion. To William Pa&kik- 
soN, county of Lincoln. 

4. .January 17. For a New or Improved method or methods of pro- 
delling Vessels through or on the water by the aid of Steam or other Me- 
chanical Force. To William Nairn, county of Mid-Lothian. 

5. January 22, For an Improvement or Improvements in making Papet 
by Machinery. To Georoe Dickinson, county of Kent. 

6. January 29. For a New and Improved Method of Ballasting Ship* 
or Vessels. To Ralfh Kewcastle, of Newcastle-upon-Tyne. 

7. February 13. For an Improvement in applying Heat to the purpose 
of Distillation. To Robert Sthin, county of Middlesex. 

8. February 13. For Certain Improvementa in that port of the Proces* 
of Paper Making which relates to the Cutting. To Thomas Bousoa 
CBOMtTOH, county of Lancaster. 

9. February S3. For Certain Improvements in Machinery for Propel- 
ling Boats and other Vessels, which Improvemenlfi ore also applicable' 
to water wheels and other purposes. To George Jacison, city of 
DubUn. 
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INDEX TO VOL. VIII. 



Abel, Dr, on the crocodiles of tlie Gan- Boulder-stones in the north of Germany, 

ges, 338 182 

Absorption of vapours by liquids, 326 Braconnot, Henri, M. on the fermenta* 

Achromatic object-glasses, (double) on tions of curd, 367 — on the caseous ox- 

the best radii for. 344 — ^telescope, ma^- ide, 368--on the caseous acid, 369 

nificent one made at Paris, 362 Brewster, Dr, on the mean temperature 

Add of selenium, a new one described, of the equator, 60 — on the properties 

294 of Tabasheer, 285 

Adie, Mr, his meteorological registers. Bricks, on new ones for chimneys, 158 

188, 378, Bromine, on the manufacture of, 367 

Albumen, ' singular action of phosphoric Bronzing of statues and medals, 158 

acid on, 366 Burg, the Chevalier, his improvements 

Alloy, on a new metallic ore, 157 on the lunar tables, 134 

Altheiiiy malate of, on its identity with Bumey, Captain, on the black dye of 

asparagin, 369 Siam, 343 

Animals^ British, Dr Fleming's History Cagniard de la Tour, Baron, on the 

of, 356 dianges in vibrating wires, 201 

Antimony, on its detection in mixed flu- Carbonate of iron, on the argillaceous, 67 

ids, 179 —on the assay of the, 250 

Arago, M, on the Aurora Borealis, and Caseous oxide, 368— acid, 369 

the changes in the magnetic needle, Caves of Monte Testaccio, on their tem- 

189 perature, 305 
Arseniate of lead, analysis of, 174 Celesd|d Phenomena, 184, 375 
Arsenic, on its separation from nickel or Chemical Philosophy, Mr Dalton's, re- 
cobalt, 370 viewed, 346 
Artimomantico, a new metallic compound Children, J. G. Esq. oh the Esquimaux 

like gold, 157 clog, 155 

Audubon, Mr J. J. on his method of Christison, Dr. on theefiects of poisonous 

drawing birds, 48 gases on vegetables, 140 

Aurora Borealis, on its sound in Iceland, Chromate of iron, analysis of, 182 

170 Chrysolite in the cavities of obsidian, 181 

Auroras, observec^ in Roxburghshire in Colquhdim, Dr H. on the argillaceous 

1827) 171 — on their supposed influ- carbonate of iron, 67— on the assay of 

ence on ihe magnetic needle, 189 it, 250 

Ava, account of the late misaon to, 10 Comets of 1827, 361, 362 

Barlow, Professor, on a new fluid tele- Cow, analyns of gas from the body of 

scope, 93 one, 365 

Barometer, on the horary oscillations of Crawford, J. Esq., account of his mission 

the, at Rome, 112, 218 to Ava, 10— -his collection of fossil 

Barium, deutoxide of, how to pirepare it, bones, 56 

180 Crocodiles of the Ganges, 338 

Bears of India, 388 Curd, on the fermentation of, 367 

Becquerel, M. on the magnetism excited Dalton, Mr, his system of Chemical Phi- 

in all bodies, I60-— on the electric dis- losophy reviewed, 346 

charge, different effects, 362— pyro- Despretz, M. on the heat developed in 

electricity of tourmaline, 365 combustion, 173 

Bedsteads, on improved ones, 158 Disinfecting soda liquid, experiments on 

Berzelius, M. on the action of phosphoric it, 371 

acid on albumen, 366 Dog, on the Esquimaux, J 55 

Birds, Mr Audubon's method of drawing Double star, on the occultation of one, 36 

them, 48 Drawing birds, Mr Audubon*s method 

Blackwall, J. Esq. on the way in which of, 48 

spiders effect their aerial excursions, Dryness, a great one in the Antilles, 

153 171 

Blasting rocks, on the Assamese method Dumas on a volatile chloride of manga- 

of. 111 nese, 179 — on sulphur, 180 
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Duncan, Rev. Or, on the foot-marks of 
animals in sandstone, 130, 305 

Djmamics, on the prindples of, as given 
by French writers, 27 

Earth, on the changes in its meteorologi- 
cal constitution, 31 1 

Eclipse, solar, of Nov. 29, observed at 
Naples, 1(56 

Electricity, on the variable conducting 
powers of bodies for, 365 

Elephants, Albino ones, 32, 341 — new 
species of, 156 

Equator, on its mean temperature, 60 

Exhibition of national industry at Paris, 
344 

Faraday, Mr, on the disinfecting soda 
Uquid, 371 

Farey, Mr, his improved lamp, 157 

Ferussac, Baron, his work on the Cepha- 
lopodous Mollusca, 374 

Fleming, Dr, his History of British Ani- 
mals reviewed, 355 

Fossil bones on the Irawaddi, 1 8, 56 

Foster, Lieut on the variations of the 
needle, 197 

Foot-marks of animals in sandstone, 
305 

Footsteps before the flood, 130, 305 

Fraunhofer, M., on coloured spectra 
from different lights, 7 

Fucus saccharinus, on its collection for 
the Chinese market, 162 

Gas lights, natural ones at Frcdonia, 183 

Gases on an apparatus for impregnating 
liquids with them, 1 10 

Germany, geological map of, L83 

Giron, M., on the reproduction of domes- 
tic animals, 155 

Graham, Mr Thomas, on the absorption 
of vapours by liquids, 326 

Grant, Dr It E. on the generation of 
the Lobularia digitata, 104 

Green iron ore, andysis of, 174 

Grierson, Mr, on footsteps before the 
flood, in a specimen of sandstone, 130 

Greenstone of the Hartz, 182 

Gulwugty, on tlie Indian pennance of, 44 

Habenstreet, M. on a cloth made by in- 
sects, 343 

Hansteen, Professor, his magnetic tour 
in Siberia, 169 

Harwood on a remarkable marine ani- 
mal, 300 

Heat developed in combustion, 173 

Henderson, Rev. Mr, on the sound of 
the Aurora Borealis, 170 

Henderson, J. Esq., on the luminosity 
of the sea, 167 

Herschel, J. F. Esq., on binary systems 
of stars, 40 

Horse, on a polydactylous one, 25 

Hydrogen gas from salt mines, 183 

Ice, on its formation in India, 216 



Ink, indelible, how to make it, ICO 
Insects, a new kind of clodi fiUnicated bf 
them, 343 

Irawaddt, on the fossil bones on the 
banks of the, 18, 56, 

irby, Hon. C. Lb on the city of Petra, 
227 

Juno, its opposition to the sun, 167 

Jupiter*s satellites, eclipses of observed at 
Wilna, 361 

Karphosiderite, a new mineral, 181 

Kendal, meteorological observatMms at, 
186 

Kennedy, Dr R. H. on the Indian pen- 
nance of Gulwugty, 44 

King, Mr James, his apparatus for im- 
pr^nating liquids with gases, 1 10 

Knee-joint of the Echidna hystrix, on a 
remarkable structure in the, 183 

Lamp, on Mr Farey's improved oae, 157 

liebig, M. his test for the presence ot 
nitric acid, 370 

Limnoria terebrans, account of its effects, 
152 

Lightning, on the effects of it on a ship, 
203 

Lind, Alexander F. Esq. on the meteo- 
rological phenomena at Patna and 
Futtehpore in 1826, 244 

Littrow, M. on the best radii for double 
achromatic object-glasses, 344 

Lobularia digitata, on the generation of 
the, 104 

Locusts, on their appearance in die Doab, 
149 

Luminosity of the ocean, 167— oear 
Prince of Wales Island, 362 

Lunar tables, the Chevalier BurgV im- 
provements on the, 134 

Magnet, on the rotation of one about its 
axis, 170 

Magnetism excited in all bodies, 169 

Magnetic needles improved, 169 

tour in Siberia, 169 

nee^lles supposed to be infki- 
enced by the Aurora Borealis, 189 

Malacca, on its mean temperature, 63 

Manganese jchloride of, on a remarkably 
volatile one, 179 

« how to separate it from lime 

and magnesia, 374- 

Mangles, Captain James, on the city ot 
Petra, 227 

Marcet, M. F., on the ultimate analysis 
of v^etables, 178 

Marshall, Mr S., on the cause of the ver- 
nal winds, 39---his suounary of meteo- 
rological observations at Kendal for 
1827, 299. 

Medals adjudged, 374 

Metallurgy of Iron, Karsten^s, 174 

Meteoric stone at Futtehpore 171 

Meteorological phenomena at Patna and 
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Fttttefapow, 24&— in the State of New 
York for 1826, 299 

Meteorological register at Kendal, 186— 

at Canaan Cottage, 188 
Mica from New Jersey, 182 
Mineral qiring near Wakefield, analysis 

of a new one, 370 
Mitscherlich, Professor, on a new add 

of selenium, 299 
Mollusca, Cephalopodous, new work on, 

374 
Mooring ships, new method of, 159 
Nash, Mr, on the fascination of snakes, 
> 159 

New York, results of meteorological re- 
gisters in the State of, 299 
Nitric acid, test for Uie presence of, 

370 
Occultation of stars observed at Wilna, 

361— of Saturn, 361— of the double 

star of )8 scorpio, 361 
Parry, Captain, on the variation of the 

needle, 197 
Patents, list of Scotch ones, 184, 377 
Petra, account of the excavated city of, 

227 
Phillips, Mr R., his method of ascertain- 
ing the purity of the sulphate of quioa, 

373 
Playfair, Dr G., on locusts in the Doab, 

149 
Plisson, M. on the identity of the malate 

of althein with asparagin, 369 
Pluger, M. his analysis of gas from the 

body of a cow, 365 
Pooillet, M., on the rotation of a magnet 

about its axis, 170 
Prince of Wales^s island, on its mean 

temperature, 63— luminosity of the 

sea near it, 362 
Pyro-electricity of the tourmaline, 365 
Quina, sulphate of, how to ascertain its 

purity, 372 
Radiant heat, Mr Ritchie on, 136 
Rain, red, from butterflies, 363 
Reproduction of domestic animals, 155 
Ritchie, Mr W., on radiant heat, 136 
Royal Society of Edinburgh, proceedings 

of, 164, 359 
Schow, Professor, on the changes in the 

meteorological constitution of the earth, 

311 
Scoresby, Rev. W., on the effects of 

lightning on a ship, 203 
Scott, D. Esq., on the formation of ice 

m India, 216 
Screw nails, on the adhesion of, 159 
Sea water, how to wash with it, 158 
Selenium, on a new add of, 294 
Serpent, on a remarkable marine one, 

383 
Shawls fabricated by insects, 343 



Singapore, on iu mean t^peiature, 61 

Slawinski, M., his astronomical obser- 
vations at Wilna, 361 

Snakes, on the fasdnation of, 154 

Sodety of Arts for Scotland, proceedings 
of the, 360 

South, James, Esq. on binary systems 
of stars, 40 

Spectra, on those from star-light, 7 

Spiders gossamer, how they effect their 
aerial excursions, 153 

Steam-Boilers, on the explosion of, 160 

Steam- Engines, on the great power of 
some, 160 

Stromeyer, Professor, on the separation 
of manganese from lime and magnesia, 
374 

St-Hilaire> M. on a polydactylous horse, 
25 

Sulphur, on the properties of, 180 

Swinton, Geo. Esq. his donations to the 
Museum of the Royal Society of Kdin- 
buigh, 165 

Tabasheer, on the natural history and 
properties of, 285.— Dr Turner's ana^ 
lysis of, 335 

Tautolite, a new mineral, 181 

Tdescope, on a new fluid one, by Profes- 
sor Barlow, 93— magnificent achro- 
matic one made in Paris, 362 

Temperature of the Equator, 60 

Teredo navalis, on its destructive action 
on vessds of teak timber, 151 

Testaccio Monte, on the cold caves of, 
205 

Thomson Dr, his analysis of the pure 
chromate of iron, 182 

Tourmaline, on the laws of its p3nro-dec- 
tridty, 365 

Turner, Dr, on the effects of poisonous 
gases on vegetables, 140-^n the detec- 
tion of antimony in mixed fluids, I74 
— ^his analysis of tabasheer, 335 

Vapours, on their absorption by liquids* 
326 

Variable Star, on a new one, 167 

Varnish of India, 96 — ^Varnish Trees of 
ditto, 97— On the poisonous qualities 
of these varnishes, 100 

Vegetable substances, on the ultimate 
analysis of, 178 

Vegetables, on the effects of poisonous 
gases on, 140 

Vernal Winds from the N. £• on the 
cause of, 39 

Vesta, its opposition to the sun, 167 

Volcanoes, Baron Von Buch on, Ifi^ 

Volta, Alexander, life of, I 

Wallich, Dr, his botanical researches in 
Ava, 22 

Walz, M. on the comets of 1827, 361, 
362 
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Waterspout wen on the Lake of Geneva, Wilcox, Mr, on the t'credo navalis, 152 

364 Wires, on the change in their volume 

West, Mr W., his analysis of a new mi- while vibrating, 201 

neral spring, 370 Woehler, M. on the separation of arse- 

Whewell, Rev. W. on the principles of nic from nickel or cobalt, 370 

dynamics, 27 Zoological Collections, 149, 338 . 



DESCRIPTION OP PLATES IN VOL. VIIL 

PLATE III. Fig. 1. Professor Barlow'^ New Achromatic Telescopes, p. 93. 

Fig. 2. Mr King*s Apparatus for impregnating Liquids with Gi^ses, 
p. 110. 

Fig. 3. Appearance of the Excavated Houses of Petra, pw 227* 

Fig. 4, 6. Mr Hiort*s Bricks for Chimneys, p. 158. 

Fig. 6. Crystals of Tautolite. 
PLATE IV. Fig. 1. Diagram illustrating the theory of the Cold Caves of Moitfe 

Testaccio, p. 205. 

Fig. 2. Represents the Jdnts of th^ Bamboo, p. 285 

Fig. 3. Diagram illustrating a property of Tabasheer, p. 285. 

Fig. 4. Represents a New and Remarkable Marine Animal,, p. 300. 
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